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DESCRIPTION 

PARAMYXOV I RAL. VECTORS ENCODING .ANTIBODIES, AND USES THEREOF . 

5 Technical Fi61d\ • ■ 

1 . * 

. » • 

The pre'sent invention relates to paramyxoviral vectors encoding 
polypeptides that comprise antibody variable regions, and uses 
thereof. ' ' • 

10 Background Art ' 1 * 

The usefulness of monoclonal antibodies as medicines has been 
broadly recognized, and no less tha^ten kinds of monoclonal antibody 
medicines are! already on the market, or being- prepared for marketing 
(Dickman, S-^ Science . 280 : 119.6-.il 97, 19,98). Monoclonai 1 antibody 

15 medicineis are characterized by their selectivity in binding to only 
one specific antigen, thus expressing their activity of inhibiting 
or eliminating that antigen. Therefore, their future medicinal 
development. has been highly expected . However, the following problems 
with monoclonal antibody medicines have been pointed out: 1) they 

20 are usually prepared using mammalian hybridomas, which are generally 
expensive to produce, and 2) they lead to side effects such as fever, 
■ even if ( mild, because they are usually delivered by systemic 
. administration. Although attempts' have been made to produce 
antibodies using bacteria such as Escherichia coli , yeast, or insect 

25 cells, there is concern that differences in sugar chain modification 
and such may affect the biological activity of the antibodies, and 
the antigenicity of the antibody proteins. 

Disclosure of the Invention 
3 0 An objective of the present invention is to provide paramyxoviral 

vectors encoding polypeptides that comprise antibody variable regions , 

and uses thereof. 

The present inventors considered that, if gene transfer vectors 

could be used to express monoclonal antibody medicines currently in 
35 wide use, and expected to be used more broadly in the future, the 

antibody medicines could be locally expressed near the focus of the 
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disease.. They considered that this would very probably reduce side 
• effects and, at the same time, solve the cost 'problems' that aiways 
accompany the development of monoclonal antibody medicines. 

Recently, various gene transfer vectors have been developed for 
5 gene therapy, and depending upon., the type of vector, localized i 
expression in gene-transferred cells can be 1 expected. In particular, 
the present inventors have so far used Sendai virus (SeV) to develop, 
a novel' gene transfer vector, which can be used for gene introduction 
as well as.gene therapy. SeV is' a'non- segmented ininus strand RNA virus, 

10 belonging to Paramyxovirus, and is one 'of the murine parainfluenza 
viruses . The present inventors have newly constructed SeVs expressing 
monoclonal antibodies, and conducted experiments using these to 
establish novel gene therapies that express the monoclonal antibodies 
in living bodies. The present inventors used two types of SeVs, 

15 transmissible and transmission-deficient, . to construct, vectors 
carrying the Fab gene (H ahd L chains) ,pf the neutralizing antibody 
(IN-1) for the axonal outgrowth inhibitor (NOGO) . Both vectors were 
successfully reconstituted, and a transmissible-type vector of 2 9 HAU 
(about 5x 10 8 ClU/ml) and a transmits ion -def icient type (F 

20 gene-deficient type) vector of 2 . 7x 10 7 ClU/ml, were successfully ■ 
recovered. Cells were transduced with these vectors, and bands of 
about 47 kDa under oxidizing conditions , and about 30 kDa under reducing 
conditions, were detected in their culture supernatants, indicating 
that a Fab antibody with bonded H and L chains was formed under oxidizing 

25 conditions. Since vectors expressing antibodies against axonal 
outgrowth inhibitors are expected to be applied to spinal cord injuries, 
the present vectors can be used in gene therapies for spinal cord 
injuries . 

Furthermore, the present inventors discovered that, the . 

3 0 antibody -expressing paramyxoviral vectors are also useful as vectors 
with reduced immunogenic ity. When a viral vector is administered to 
a living body, immune reaction to the introduced virus. is induced, 
which eliminates the viral vector and inhibits long-term expression 
of the introduced gene. Under such conditions, multiple 

35 administrations of the vectors are also difficult. If the vector 
comprises the activity of suppressing induction of the immune reaction, 
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immunore'actipn, against the vector can be suppressed, and long-term 

expression and multiple (repeated) administrations of the introduced 

gene become possible. Hence, vectors expressing antibodies against 

immune signal molecules are effective. For example, by using a vector 

5 to express an antibody against a molecule that transduces a 

co-stimulatpty signal, which is a secondary signal that works with 

signals from T' cell receptors (TCR) in immune cells such as'T cells, 

antigens, and major histocompatibility complex (MHC) antigens, this' 

i -' i • • • 

second signal can be eliminated, and the T cells inactivated. Such 

10 paramyxoviral Vectors enable the suppression of cellular immunity 
against the vector, as well as the lbng-teirm expression of introduced 
genes . . • , , . ( 

Thus, the vectors provided in' this invention are suitable for 
in vivo administration, particularly in, gene therapies,' and are 

15 expected to be' applied to various diseases and injuries. Further, 
since the paramyxoviral vectors enable introduced genes to be 
expressed in mammalian cells at extremely high levels, desired 
antibodies can also be produced in large quantities in these mammalian 
cells, including human cells. Thus, the antibody -expressing 

20 paramyxoviral vectors are highly useful, not only clinically, but 
also industrially. . 

The present invention relates to paramyxoviral vectors encoding 
polypeptides that comprise antibody vat i able regions, and uses thereof , 
and more specifically to: 

25 (1) a paramyxoviral vector encoding a polypeptide that comprises an 
antibody variable region; 

(2) the viral vector. of (1), wherein the paramyxovirus is a Sendai 
virus; ■ 

(3) the viral vector of (1) , wherein the polypeptide is a secretory 
3 0 type; 

(4) the paramyxoviral vector of (1) , wherein the vector encodes a 
polypeptide comprising an antibody H chain variable region, and a 
polypeptide comprising an antibody L chain variable region; 

(5) the viral vector of (4), wherein the polypeptide comprising an 
35 antibody H chain variable region and the polypeptide comprising an 

antibody L chain variable region are linked to each other to form 



a Fab; 

(6) the viral vector of (5), wherein at least one of the antibody 
variable regions is derived from an antibody against a lig&nd or a 
receptor; . 
■ .5 ' (7) the viral vector of (6) , wherein the. antibody binds to a factor 

•that inhibits the survival or dif f erentiatibn of neurons or the axonal 

■ »• 

. » 

outgrowth; 

(8) theviral vector of (7), wherein the antibody is an antibody against 
a NOGO; . 

.10 (9) the viral vector of (6), wherein the antibody is an antibody against 
a receptor associated with immune signal transduction, or a ligand 
thereof; 

(10) the vector of (9), wherein the antibody is an antibody against 
a receptor expressed on the surface of a'T cell or antigen-presenting 
15 cell, or a ligand thereof; 
. ' (XI) the vector of (10), wherein the receptor or ligand thereof is 
a signal transduction molecule of a costimulatory signal of a T cell 
or antigen-presenting cell; 

(12) the vector of (11), wherein the signal transduction molecule 
20 is a molecule selected from the group consisting of CD28, 0080, 0086, 

LFA-1, ICAM-1 (CD54), PD-1, and ICOS; 

(13) the vector of (9), wherein the vector further encodes another 
foreign gene; 

(14) a method for manufacturing a recombinant polypeptide comprising 
25 an antibody variable region, wherein the method comprises the steps 

of: 

(a) transducing the viral vector of (1) to a mammalian cell; and 

(b) recovering a produced polypeptide from the mammalian cell 
transduced with the vector, or the culture supernatant thereof; 

30 (15) a polypeptide produced by the method of (14) ; 

(16) a method for promoting nerve formation, wherein the method 
comprises the step of delivering the vector of (7) to a site in which 
the nerve formation is required; 

(17) a method for treating a spinal cord lesion, wherein the method 
35 comprises the step of delivering the vector of (7) to the lesion site; 

(18) a method for suppressing an immune reaction, wherein the method. 



• . * < ' . ' 

comprises the ptep of administering the vector of (9) ; 

(19) the* method of (18), wherein the method fprther comprises the 
step of administering an antibody against a, receptor associated with 
immune signal transduction, or a ligand thereof , or CTLA-4 or a fragment 

5 thereof; , , • . * • " * , 

(20) a method for increasing the expression of a gene from a vector 
by prolonging gene expression from the vector, and/or by the repeated 
administration of the vector, wherein the method comprises the step* 
of administering the vector of . (9) ; 

10 (21) the method of (20), wherein the method further comprises the 
step of administering an antibody, against' a receptor associated with 
immune signal transduction, or a ligand ther.eof , ,or CTLA-4 or a fragment 
thereof ; 

(22) a composition of a vector with eleyate4 durability of expression, 
15 comprising the vector of (9) and a pharmaceutical ly acceptable 

carrier; and ■ 

(23) a gene transduction kit, comprising (a) the vector of (9) and 
(b.) an antibody against a receptor associated with immune signal 
transduction, or a. ligand thereof, or CTLA-4 or a fragment thereof. 

20 Herein, "antibody" is a general term for polypeptides comprising 

immunoglobulin variable regions,, and more specifically includes 
immunoglobulin chains (H or L chains) , fragments comprising variable 
regions thereof, and polypeptides 1 comprising these fragments. 
Antibodies may be natural or artificially produced. For example, they 

25 may be chimeras of two or more antibodies (for example, a chimeric 
antibody of a human antibody and another mammal' s antibody) .. In this 
invention, "antibody" also includes recombinant antibodies (for 
example, humanized antibodies) constructed by Fc region substitutions 
or by CDR grafts. An "immunoglobulin variable region" refers to a 

30 variable region of an immunoglobulin H or L chain (i.e., V H or V L ) 
or a portion thereof. An L chain may be either a K chain or y chain. 
In this invention, a variable region may comprise an amino acid sequence 
comprising any of the complementarity-determining regions (CDRs) , 
and specifically, may comprise any of the CDR1, CDR2, and CDR3 of 

35 an H or L chain. Preferably, in this invention, immunoglobulin 
variable regions are regions comprising the three CDRs, CDR1, CDR2, 



and CDR3 , of an H or L chain. Iti the present invention, immunoglobulins 
. include any class of immunoglobulin, for example, IgM, IdjG, IgA, IgE, 
and IgD. 

A recombinant virus means a virus produced via a recombinant 
■ 5 ' polynucleotide. A recombinant polynucleotide refers to a 
•polynucleotide in which nucleotides are riot 1 bound in a natural manner. 
Specifically, a recombinant polynucleotide is a polynucleotide whose, 
binding has been artificially, modified (cleaved or linked). 
Recombinant polynucleotides can be produced, by gene recombination 
. 10' methods known in the art, by combining, polynucleotide syntheses, 
nuclease treatments, ligase treatments, and so on. Recombinant 
proteins can be produced by expressing recombinant polynucleotides 
that encode the proteins. Recombinant viruses can be produced by 
expressing polynucleotides that encode Viral genomes constructed by 
15 gene manipulations, and then reconstituting th'e viruses. 
. ' "Recombinant proteins" refers to proteins produced via recombinant 
polynucleotides, or to artificially synthesized proteins. 

In the present invention, a "gene" refers to a genetic substance, 
a nucleic acid encoding a transcription unit. Genes may be RNAs or 

20 DNAs. In this invention, a nucleic acid encoding a protein is referred 

• - - 

to as a gene of that protein. Further, a gene may not encode a protein. 
For example, a gene encoding a functional RNA, such as a ribozyme 
or antisense RNA, is referred to as a gene of the ribozyme or antisense 
RNA. A gene may be a naturally occurring or artificially desighed 

25 sequence. Furthermore, in the present invention, "DNA" includes both 
single-stranded and double- stranded DNAs. Moreover, "encoding a 
protein" means that a polynucleotide comprises an ORF that encodes 
an amino acid sequence of the protein in a sense or antisense strand, 
so that the protein can be expressed under appropriate conditions. 

3 0 In this invention, a paramyxovirus refers to a virus belonging 

to Paramyxoviridae, or to derivatives thereof. Paramyxoviruses are 
a group of viruses with non- segmented negative strand RNA as their 
genome, and they include Paramyxovirinae (including Respirovirus 
(also referred to as Paramyxovirus) , Rubulavirus, and Morbillivirus) , 

35 and Pneumovirinae (including Pneumovirus and Metapneumovirus) . 
Specif ic examples of Paramyxovirus applicable to the present invention. 
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are Sendii virup, Newcastle disease virus, mumps virus, measles virus, 
respiratory, syncytial virus (RS virus) , rinderpest virus, distemper 
virus, simian parainfluenza virus. (SV5)', , and human parainfluenza 
viruses 1, 2,. and 3 . More specifically, such examples include Sendai 
5 virus (SeV)V '.human parainfluenza, virus-1 .(HPIV-l) , human 
parainfluenza virus-3 (HPIV-3) , phocine distemper virus (PDV) , canine 
distemper virus (CDV) , dolphin molbillivirus ' (DMV) , 
peste-des-petits-iruminants virus (PDPR) , measles virus (MV),» 
rinderpest virus (RPV) , Hendra virus (Hendra) , Nipah virus (Nipah) , 

10 human parainfluenza virus -2 (HPIV-2) , simian parainfluenza virus 5 
(SV5) r human parainfluenza virusr4a (HPIV-4a) , human parainfluenza 
virus-4b.(HPIV-4b) , mumps virus (Mumps), arid Nqwcastle disease virus 
(NDV) . A moire preferred example is a virus .selected from the* group 
consisting of Sendai virus (SeV) ,, human parainfluenza virus-1 (HPIV-l) , 

15 human parainf luenza virus -3 (HPIV-3) , phoqine distemper virus (PDV) , 
canine distemper virus (CDV) , dolphin molbillivirus (DMV) , 
peste-des-petits-ruminants virus (PDPR), measles virus (MV),, 
rinderpest virus (RPV), Hendra virus (Hendra)., and Nipah virus (Nipah) . 
Viruses of this invention are preferably those belonging to 

20 Paramyxovirinae ( (including Respirovirus , flujbula virus, ' and 
Morbillivirus) . or derivatives thereof, and more preferably, those 
belonging to the genus Respirovirus* (also referred to as 
Paramyxovirus) or derivatives theredf. Examples of viruses of the 
genus Respirovirus applicable to this invention are human 

25 . parainfluenza virus-1 (HPIV-l) , human parainfluenza virus- 3 (HPIV-3) , 
bovine parainfluenza virus-3 (BPIV-3) , Sendai virus (also referred 
to as murine parainfluenza virus - 1 ) , and simian parainfluenza virus - 1 0 
(SPIV-10) . The most preferred paramyxovirus in this invention is 
Sendai virus . These viruses may be derived from natural strains , wild 

30 strains, mutant strains, laboratory-passaged strains, artificially 
constructed strains, or the like. 

In this invention, a "vector" is a carrier for introducing a 
nucleic acid into a cell. Paramyxoviral vectors are carriers derived 
from paramyxoviruses to introduce nucleic acids into cells. 

35 Paramyxoviruses such as SeV are excellent gene transfer vectors. 
Since paramyxoviruses carry out transcription and replication only 



in the cytoplasm of host cells, and since they don' t have a DNA phase, 
\ chromosomal integration does not occur. Therefore, they do not give 
rise to safety problems caused by chromosomal abberations, 'such as 
canceration or 'immortalization. This characteristic: • of 

.5 * paramyxoviruses contributes a great deal to safety when using a 
paramyxovirus as a vector. When used f or if oreign gene expression, 
SeV showed hardly any nucleotide mutation, even after continuous 
multiple passaging, indicating the high stability of its genome arid 
the long-term stable expression of inserted foreign genes (Yu, D. 

10' et al., Genes Cells 2, 457-466 (1997) ). 1 'SeV has further qualitative 
merits, such as flexibility in the size of genes = to be inserted and 
in the packaging thereof, since it does not have a capsid structure 
, protein. A transmissible SeV vector .can introduce a foreign gene of 
at least 4 kb in size, and can simultaneously express two or more 

15 genes by adding transcription units. Thus, antibody H and L chains 
," * can be. expressed from the 'same vector ( (Example 1) . 

SeV is known to be pathogenic to rodents, causing pneumonia; 
however, it is not pathogenic to humans. This was supported by a 
previous report that nasal administration of wild type SeV to non-human 

20 primates does not show severe adverse effects (Hurwitz, J. L. et al., 
Vaccine 15: 533-540, 1997) . The two points below, "high infectivity" 
and "high expression level" , should also be noted as advantages. SeV 
vectors infect cells by binding to sialic acids in the sugar chains 
of cell membrane proteins. This sialic acid is expressed in alm6st 

25 all cells, giving rise to a broad infection spectrum, i . e. , high 
infectivity. When a transmissible SeV replicon-based vector releases 
viruses, these viruses re-infect neighboring cells, replicating 
multiple ribonucleoprotein (RNP) copies in the cytoplasm of infected 
cells, and distributing these into daughter cells in line with cell 

30 division, and therefore continuous expression can be expected. 
Further, SeV vectors can be applied to an extremely wide range of 
tissues. This broad infectivity indicates the applicability of SeV 
vectors to various types of ant ibody- treatments (and analyses) . 
Furthermore, their characteristic expression mechanism, wherein 

35 transcription and replication occurs only in the cytoplasm, has been 
shown to express inserted genes at very high levels (Moriya, C. et. 



al . , FEBS Lett . 425(1) 105-111 (1998); WO00/70070) , Furthermore, SeV 

vectors made non- transmissible by deleting an envelope gene have been 

successfully recovered (WO00/70070; Li, H.-O. etal., J. Virol'- 74(14) 

6564-6569 (2000) ) . Thus, SeV, vectors have been improved to fur*ther 

enhance their "safety", while maintaining their "high infectivity" 

'and "high expression levels". 1 

• * - ■ • 

These characteristics of SeV support' the effectivity of. 

paramyxoviral vectors, including SeV for. gene therapy and gene transfer, 

and the • likelihood that .SeV will become, a promising choice in gene 

therapy for in vivo or ex vivo antibody expression. In particular, 

vectors capable of co-expressing high levels of H and L chains without 

human toxicity have strong clinical possibilities. By inserting an 

antibody gene for treatment (and analysis) into a paramyxoviral vector, 

and causing the vector to function, the antibody gene can be locally 

expressed at high levels near the disease focus, and definite 

therapeutic effects can be Expected, along with reduced side effects. 

Further, such vectors are also highly likely to solve the cost problems 

which always accompany the development of monoclonal ■ antibody 

medicines. These effects are thought to be stronger for those 

paramyxoviral vectors, including SeV, that can induce strong transient 

expression of inserted genes. 

Paramyxoviral vectors comprise paramyxovirus genomic RNAs . A 

genomic RNA. refers to an RNA that comprises the function of forming 

an RNP with a viral protein of a paramyxovirus, such that a gene' in 

the genome is expressed by the protein,- and that nucleic acid is 

replicated to form daughter RNPs . Paramyxoviruses are viruses with 

a single-strand negative chain RNA in their genome, and such RNAs 

encode genes as antisense sequences . In general , in the paramyxoviral 

genome, viral genes are arranged as antisense sequences between the 

3' -leader region and the 5' -trailer region. Between the ORFs of 

respective genes are a transcription ending sequence (E sequence) 

-intervening sequence (I sequence) - transcription starting sequence 

(S . sequence) , such that the RNA encoding the ORF of each gene is 

transcribed as an individual cistron. Genomic RNAs in a vector of 

this invention comprise the antisense RNA sequences encoding N 

(nucleocapsid)-, P (phospho)-, and L (large) -proteins,- which are viral 
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proteins* essential for the expression of the group of genes encoded 
by an RNA*, and for the autonomous replication of, the RNA itself. The 
RNAs . may also e'ncode M (matrix) proteins, . essential for virion 
formation. .Further, the RNAs may encode envelope proteins essential 
5 for virion irifection. Paramyxovirus envelope proteins, include F 
(fusion) . protein that causes cell membrane fusion, and HN 
(hemagglutinin-neuraminidase) protein, essential for viral adhesion 
to cells. However HN protein is not required for the ihfection of* 
certain types of cells (MairkwelL, M.A. et al. , Proc. Natl. Acad. Sci. 

10 USA 82(4) : 978-982 (1985) ) , and infection is achieved with F protean 
only . The RNAs may encode envelope protein^ other than F protein and/or 
HN protein.. , 

Paramyxoviral vectors, of this .invention may be, for example, 
complexes of .paramyxoviral genomic RNAs arid viral proteins / that is, 

15 ribonucleoprpteins (RNPs) . RNPs can be introduced into cells, for 
example, in combination with desired transfection reagents. 
Specifically, such RNPs are complexes comprising a paramyxoviral 
genomic RNA, N protein, P protein, and L protein. On introducing an 
RNP into cells, cistrons encoding the viral proteins are transcribed 

20 from the genomic RNA by the action of viral proteins, and, at the 

same time, the. genome itself is replicated to form daughter RNPs. 

» ..... 

Replication of a genomic RNA can be confirmed by using RT-PCR, Northern 
blot hybridization, or the like to d'etect an increase in the copy 
number of the RNA. 

25 Further, paramyxoviral vectors of this invention are preferably 

paramyxovirus virions. "Virion" means a microparticle comprising a 
nucleic acid released from a cell by the action of viral proteins. 
Paramyxovirus virions comprise structures in which an above -described 
RNP, comprising genomic RNA and viral proteins, is enclosed in a lipid 

30 membrane (referred to as an envelope) , derived from the cell membrane. 
Virions may have infectivity. Infectivity refers to the ability of 
a paramyxoviral vector to introduce nucleic acids in the vector into 
cells to which the virion has adhered, since they retain cell adhesion 
and membrane -fusion abilities. Paramyxoviral vectors of this 

35 invention may be transmissible or transmission-deficient vectors. 
"Transmissible" means that, when a viral vector is introduced into. 
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a host cell, the virus can replicate itself within the cell to produce 
infectious virions. • 

For example , each gene in each virus belonging to ParamyxOvirinae 
is generally described as below. In general, N gene is also described 
. 5 " as "NP" . 

• Respirovirus •••• N ••• P/C/V ••• M ••• F •• ; HN- • J l 

Rubulavirus N---P/V M • • • F • • • HN • •• (SH) • • L ' ' . 

Morbillivirus- • -N- • -P/C/V- ; -M- • -F- • -H- '• • • — • • -L 

For. example, the database accession numbers for the nucleotide 
sequences of each of the Sendai virus genes are : M29343 , M30202, M30203, 
M30204, M51331, M55565, M69046, andX17218 f or N gene ; M3 0202 , M30203, 
M30204, M55565, M69046, X00583, X17007, and X17008 for P gene ; D11446, 

10 K02742, M30202, M30203, M30204, M69046, U31956, X00584, and X53056 
for M gene; D00152, D11446, D17334, D173.35, M30202, M30203, M30204, 
M69046, X00152, and X02131 for F gene; D2&475, M12397, M30202, M30203, 
M3,0204, M69046, X00586, X02808, and X5^ 131 for HN gene; and.D00053, 
M30202, M30203 , M30204, M69040, X00587, and X58886 for L gene . 

15 Examples of viral genes encoded by other viruses are: CDV, AF014953; 
DMV, X75961; HPIV-1, D01070 ; HPIV-2 , M55320; HPIV-3, D10025; Mapuera, 
X85128; Mumps, D86172; MV, K017ll; NDV, AF064091; PDPR, X74443; PDV, 
X75717; RPV, X68311; SeV, X00087; SV5 , M81442; and Tupaia, AF079780 
for N gene; CDV,. X51869; DMV, Z47758; HPIV-1, M74081; HPIV-3, X04721; 

20 HPIV-4a, M55975; HPIV-4b, M55976; Mumps, D86173; MV, M89920; NDV, 
M20302; PDV, X75960; RPV, X68311; SeV, M30202; SV5, AF052755; and 
Tupaia, AF079780 for P gene; CDV, AF014953; DMV, Z47758; HPIV-1, 
M74081; HPIV-3, D00047; MV, AB016162; RPV, X68311; SeV, AB005796; 
and Tupaia, AF079780 for C gene; CDV, M12669; DMV, Z30087; HPIV-1, 

25 S38067; HPIV-2, M62734; HPIV-3, D00130; HPIV-4a, D10241; HPIV-4b, 
D10242; Mumps , D86171; MV, AB012948; NDV, AF089819; PDPR, Z47977; 
PDV, X75717; RPV, M34018; SeV, U31956; and SV5, M32248 for M gene; 
CDV, M21849; DMV, AJ224704; HPN-1, M22347; HPIV-2, M60182; HPIV-3, 
X05303; HPIV-4a, D49821 ; HPIV-4b, D49822 ; Mumps, D86169; MV, AB003178; 

30 NDV, AF048763; PDPR, Z37017; PDV, AJ224706; RPV, M21514; SeV, D17334; 
andSV5, AB021962 forFgene; and, CDV, AF112189; DMV, AJ224705; HPIV-1, 
U709498; HPIV-2, D000865; HPIV-3, AB012132; HPIV-4A, M34033; HPIV-4B, 
AB006954; Mumps, X99040; MV, K01711; NDV, AF204872; PDPR, Z81358; 
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PDV, Z36:$79; .R^V, AF132934; SeV, 'U06433 ; ' and SV-5, S76876 for HN ' (H 
or G) gene. \ However, a number of strains are kpown for each virus, 
and genes exist that comprise sequences other than those cited above, 
due to differences in strains. \ 
5 The. ORFs of. these, viral proteins are', arranged as. antisense 

sequences in the genomic RNAs, via the above -'described E-I-S sequence . 

♦ 

The ORF . closest to the 3' -end of the genomic RNAs only requires an 
S sequence between the 3' -leader region and the ORF, ahd does not' 
require an E or. I sequence. Further, the ORF. closest to the 5' -end 

10 of the genomic RNA only requires an E sequence between the 5' -trailer 
region and the ORF, and does not require an I or S sequence . Furthermore , 
two ORFs can be transcribed as a single cist,ron,, for example, by using 
an internal ribosome entry site (IRES) sequence. In such a case, an 
E-I-S sequence is not required betweeji these two ORFs. In Wild type 

15 paramyxoviruses, a typical RNA genome comprises a 3' -leader region, 
six ORFs encoding the N, P, M, ,F, HN, and L proteins in the antisense 
and in this order, and a 5' -trailer region on the other end. In the 
genomic RNA?; of this invention, as for the- wild type viruses, it is 
preferable that ORFs encoding the N, P, M, F, HN, and L proteins are 

20 arranged in this order, after the 3' -leader region, and before the 
5' -trailer region; however, the gene arrangement is not limited to 
this. Certain types of paramyxovirus do not comprise all six of these 
viral genes, but even in such cases, it is preferable to arrange each 
gene as in. the wild type, as described above. In general, vectors 

25 maintaining the N, P, and L genes can autonomously express genes from 
the RNA genome in cells, replicating the genomic RNA. Furthermore, 
by the action of genes. such as the F and HN genes, which encode envelope 
proteins, and the M gene, infectious virions are formed and released 
to the outside of cells . Thus , such vectors become transmissible viral 

30 vectors. A gene encoding a polypeptide that comprises an antibody 
variable region may be inserted into a protein-noncoding region in 
this genome, as described below. 

Further, a paramyxoviral vector of this invention may be 
deficient in any of the wild type paramyxoviral genes. For example, 

35 a paramyxoviral vector that does not comprise the M, F, or HN gene, 
or any combinations thereof , can be preferably used as a paramyxoviral 
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vector of this invention. Such viral vectors can be reconstituted, 
for example, by externally supplying the products of the deficient 
genes. The viral vectors thus prepared adhere to host cells to cause 
cell fusion, as for wild type viruses, but they cannot form daughter 
virions that comprise the same infectivity as the original vector, 
■because the vector genome introduced iritd cells is deficient in a 
viral gene. Therefore, such vectors are useful as safe viral vectors . 
that cah only introduce genes oncei Examples of genes that thie genome 
may be defective in are the F gene and/or HN.gene. For example, viral 
vectors can be reconstituted by transf ectiing host cells with a plasmid 
expressing a recombinant paramyxovir^l vector genome defective in 
the F gene, along with an F protein expression vector and expression 
vectors for the NP, P, and L proteins '(WO00/70055 and WO00/70070; 
Li., H.-O. et.al., J. Virol. 74(14) 6564,-6569 (2000)) . Viruses can 
also be produced by, for example, using host cell£ that have 
incorporated the F gene int6 their chrompsomes . When supplying these 
proteins externally, their » amino acid- sequences do. not need. to be 
the same as the viral sequences, and a mutant or homologous. gene from 
another virus may be used as a substitute/ as long as their activity 
in nucleic acid introduction is the sam£ as, or greater than, that 
of the natural type. 

Further, vectors that comprise an envelope protein other than 
that of the virus from which the vector genome was derived, may be 
prepared as viral vectors of this invention.. For example, when 
reconstituting a virus, a viral vector comprising a desired envelope 
protein can be generated by expressing an envelope protein other than 
the envelope protein encoded by the basic viral genome . Such proteins 
are not particularly limited, and include the envelope proteins of 
other viruses, for example, the G protein of vesicular stomatitis 
virus (VSV-G) . The viral vectors of this invention include pseudotype 
viral vectors comprising envelope proteins, such as VSV-G, derived 
from viruses other than the virus from which the genome was derived. 
By designing the viral vectors such that these envelope proteins are 
not encoded in RNA genomes, the proteins will never be expressed after 
virion infection of the cells. 

Furthermore, a viral vector of this invention may be, for example, 
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a vector 1 with, t on the envelope surface, a protein that can attach 
to a specific cell, such as an adhesion factor, ligand, receptor, 
antibody, or fragment thereof.; or. a vect<pr. comprising a chimeric 
protein wi,th such a protein in the extracellular domain, and a 
5 .polypeptide derived from the • virus ■ envelope in the intracellular 
domain. Thus, vectors that target specific tissues can also be 
produced. Such proteins maybe encoded by the viral genome, or supplied 
by expressing genes other than the viral genome at the time. of viral* 
vector recohstitution (for example, other expression vectors or genes, 

10 existing on host chromosomes) . ♦ 

Further, in the vectors of ' this invention, any viral gene 
. comprised in the vector may be modified from ,the wild type gene^ in 
order to reduce the immunogenicity caused by viral proteins, 4 or to 
enhance RNA transcriptional or replica.tional efficiency, for example. 

15 Specifically, for example, in a paramyxoyiral vector, modifying at 
least one of th£ N, P, and L genes, which are replication factors, 
is considered to enhance transcriptional or replicational function. 
Further, 'HN protein, which is an envelope protein, comprises both 
hemagglutinin activity and neuraminidase activity; however, it is 

20 possible, for example, to improve viral stability in the blood if 
the former activity can be attenuated, and infectivity can be 

controlled' if the latter activity is modified. Further, it is also 

• ; ♦ • 

possible to control membrane fusion ability by modifying F protein. 
For example, the epitopes of the F protein or HN protein, which can 
25 be cell surface antigenic molecules, can be analyzed, and using this, 
viral vectors with reduced antigenicity to these proteins can be 
prepared. 

Furthermore, vectors of this invention may be deficient in 
accessory genes. For example, by knocking out the V gene, one of the 

30 SeV accessory genes, the pathogenicity of SeV toward hosts such as 
mice is remarkably reduced, without hindering gene expression and 
replication in cultured cells (Kato, A. et al . , 1997, J. Virol. 71: 
7266-7272; Kato, A. et al., 1997, EMBO'J. 16: 578-587; Curran, J. 
et al., WO01/04272, EP1067179) . Such attenuated vectors are 

35 particularly useful as nontoxic viral vectors for in vivo or ex vivo 
gene transfer. 
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Vectors of this invention comprise nucleic acids encoding 
. polypeptides that comprise an antibody variable region in the genome 
of the above-described paramyxoviral vectors. The polypeptides 
comprising antibody variable regions may be full-length (full' body) 

.5* natural antibodies, or fragments comprising an antibody variable 
•region, as long as they recognize an antigen. Antibody fragments 
include Fab, F(ab')2, and scFv.. A nucleic acid encoding an antibody, 
fragment can be inserted at any desired position in a protein-noncoding 
region of the genome, fpr example. The above nucleic acid can be 

10 inserted, for example, between the 3' -leader region and the viral 
protein ORF closest to the 3' -end; bet.ween each of the viral protein 
ORFs; and/or between the viral protein ORF closest to the 5 ' -end and 
the 5' -trailer region. Further, in genomes deficient in the F or HN 
gene or the like, nucleic acids encoding, antibody fragments can be 

15 inserted into those deficient regions When introducing a foreign 
,' ' g^ne into a paramyxovirus; it is desirable to insert the gene, such 
that the chain length of the polynucleotide to be inserted into the 
' genome will be a multiple of six (Journal of Virology, Vol. 67, No. 
8, 4822-4830, 1993). An E-I-S sequence should be arranged between 

20 the inserted foreign gene and the viral' ORF. Two or more genes can 
be inserted' in tandem via E-I-S sequences. Alternatively, a desired 
gene may be inserted though an IRES (internal ribosome entry site) . 

A vector of this invention may encode , for example , a polypeptide 
comprising an antibody H chain variable region, and a polypeptide 

25 comprising an antibody L chain variable region. These two 
polypeptides comprise one or more amino acids that bind each other. 
For example, a wild type antibody comprises a cysteine residue between 
the H chain constant regions C H 1 and C H 2, that binds the H chain and 
L chain with a disulfide bond. By expressing an antibody fragment 

30 that comprises this cysteine from the vector, it is possible to bind 
peptides derived from H and L chains to each other (Example 1) . 
Alternatively, by adding tag peptides, which bind to each other, to 
the antibody fragment, peptides derived from H and L chains may be 
bound to each other using these tag peptides. In natural antibodies, 

35 two cysteines further exist in each H chain, forming two sets of 
disulfide bonds that bind the H chains to each other. H chains. 
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comprising at .least one of the cysteines bind each other, forming 
bivalent* antibodies . Antibody fragments that l,ack the cysteines for 
H chain binding 1 form monovalent antibodies,, such as Fab. 

In this invention, Fab means a complex of one polypeptide chain 
5 comprising^aii antibody H chain variable region, and one polypeptide 
chain comprising an L chain variable region": These polypeptides bind 
each other to form one (monovalent) antigen-binding site. Although 
Fab can typically" be 1 obtained by digesting an immunoglbbulin with 
papain, antibody fragments comprising structures equivalent thereto 

10 are also referred to as Fab in this invention. Specifically, Fab may 
be a dimeric protein , in which an. immunoglobulin L chain binds to a 
polypeptide chain comprising an H chain va;riab}.e region (V h ) and C H 1. 
The C terminal site of the H chain fragment, may not be cleaved with 
papain, and the fragment may be a fragment cleaved with another protease 

15 or agent , ' of it may be an artificially designed fragment. In this 
invention, Fab includes Fab' (obtained by. digesting an immunoglobulin 
with pepsin, then cleaving the disulfide bond between the H chains) 
and Fab(t) (obtained by digesting an immunoglobulin with trypsin) , 
since they have a structures equivalent to that of Fab. The class 

20 of immunoglobulin is not limited, and includes all classes, such as 
IgG and IgM. Typically, Fab comprises cysteine residues near the 
C-terminals of the H chain fragment and »L chain fragment, so that 
both fragments can bind to each other Via a disulfide bond. However, 
in this invention, Fab does not need to be bound by a disulfide bond, 

25 and for example, by adding peptide fragments that can bind to each 
. other to L chain fragment and H chain fragment, both chains may be 
bound via these peptides to form a Fab. 

In this invention, F(ab')2 means an antibody deficient in the 
antibody constant regions, or a protein complex comprising a structure 

30 equivalent thereto. Specifically, F (ab' ) 2 refers to a protein complex 
comprising two complex units, each of which comprises one polypeptide 
chain comprising an antibody H chain variable region, and one 
polypeptide chain comprising an L chain variable region.. F(ab' )2 is 
a divalent antibody comprising two antigen binding sites, and the 

35 hinge region of the H chain, and is typically obtained by digesting 
an antibody with pepsin at. near pH 4. However, in this invention, 
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F(ab')2 may be produced by cleavage with another protease or agent, 
. or may be artificially designed. Binding of the peptide chains may 
be via a disulfide bond, or by other linkages. The cla'sses of 
immunoglobulin are not limited, and include all classes, such a£ IgG 
■ 5 ' and IgM. 

scFv refers to a polypeptide in which ah antibody H chain variable 
region and L chain variable region are comprised in a single polypeptide . 
chain. 'The H chain variable region and L chain variable region are 
linked via a spacer of length appropriate for binding to each other, 
10 thus forming an antigen binding site. 1 

Expression levels of a foreign gene carried in a vector can be 

controlled using the type of transcriptional initiation sequence added 

» j 

upstream (to the 3' -side of the negative strand) of the gene 
(WO01/18223 ) . The expression levels caij .also be controlled of the 

15 position at which the foreign gene is inserted in the 'genome: the 
, ' nearer . to the 3 '-end of the negative strand the insertion position 
is, the higher the expression level; while the nearer to the 5' -end 
the insertion position is, the lower the expression level .. Thus, to 
obtain a desired gene expression level, the insertion position of 

20 a foreign gene can be appropriately ' controlled such that the 
combination with genes encoding the viral proteins before and after 
the foreign gene is most suitable. In general, since a high expression 
level of the antibody fragment is thought to be advantageous, it is 
preferable to link a foreign gene encoding an antibody to a highly 

25 efficient transcriptional initiation sequence, and to insert it near 
the 3 '-end of the negative strand genome. Specif ically, a foreign 
gene is inserted between the 3 ' -leader region and the viral protein 
ORF closest to the 3.' -end. Alternatively, a foreign gene may be 
inserted between the ORFs of the viral gene closest to the 3 '-end 

30 and the second closest viral gene. In wild type paramyxoviruses, the 
viral protein gene closest to the 3' -end of the genome is the N gene, 
and the second closest gene is the P gene. Alternatively, when a high 
level of expression of the introduced gene is undesirable, the gene 
expression level from the viral vector can be suppressed to obtain 

35 an appropriate effect, for example, by inserting the foreign gene 
at a site in the vector as close as possible to the 5' -side of the 
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negative* Strang genome, or by selecting an inefficient transcriptional 
initiation sequence . , 

When two pblypeptides , one comprising an H chain variable region 

i ■ . . 

and the other-comprising an L chain variable region., are to be expressed 
5 from a vector, nucleic .acids 'encoding the respective polypeptides 
are inserted, into the vector genome. The two nucleic acids are 
preferably arranged in tandem via an E-I-S sequence. Aft S' sequence 
with high transcriptional initiation efficiency is desirably used,' 
and for example, 5 1 -CTTTCACGCT.-3 ' (negative strand, SEQ ID NO: 1) 

10 can be preferable. i . 

Vectors of this invention may maintain another foreign gene at 
a position other thanthat at which a cpne encoding an antibody fragment 
has thus been inserted. Such foreign, genes are not limited. For 
example, they, may be marker genes fop monitoring vector ihfection, 

15 or genes of cytokines, hormones, and other factors that regulate the 
immune system, yectors of this invention can introduce a gene either 
by direct (in vivo) administration to a target site in a living body, 
or by indirect (ex vivo) administration in which a vector of this 
invention is introduced into cells from a patient, or other cells, 

20 and these cells are then injected into the target site. 

Antibodies to be carried by .the vectors of this invention may 
» ■ ... • . . 

be antibodies against a host 's .soluble proteins, membrane proteins, 

structural proteins, enzymes, and s'uch. They preferably include 

antibodies against secretory proteins associated with signal 

25 transduction, or receptors thereof, and antibodies against 
intracellular signaling molecules. For example, the antibodies 
include antibodies against extracellular receptor domains, or 
antibodies against receptor ligands (for example, antibodies against 
a receptor binding site of a ligand) . By administering a vector that 

30 expresses such an antibody, ligand binding to the receptor is inhibited, 
thus blocking signal transduction via this receptor. In particular, 
the antibodies carried by the vectors of this invention are preferably 
those with therapeutic effects on diseases or injuries. There have 
been several reports of gene transfer vectors that carry antibody 

35 genes. Almost all of these reports aim at targeting the vectors. 
Reported examples of gene transfer vectors that carry antibody genes, 
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aimed at targeting, use, for. example : retroviruses (Somia, N.V. et 
. al., Proc. Natl. Acad. Sci. USA 92(16) 7570-7574 (1995) ; Marin, M. 
et al., J. Virol. 70(5) 2957-2962 (1996); Chu, T.H. & Dornburg, R., 
J.Virol. 71(1) 720-725 (1997); Ager, S. etal., Hum. Gene Ther 1 (17) 

• 5' 2157-2167 (1997); Jiang, A. et al. , J:. Virol. 72 (12) 10148-10156 
• (1998) ; Jiang, A. & Dunnburg, R. Gene Ther*. 6(12) 1982-1987 (1999) ; 
Kuroki, M. et al . , Anticancer Res. 20 (6A) 4067-4071 (2000) ; Pizzato, . 
M. et al., Gene Ther. 8(14) 1088=-1096 " (2001) ; Khare, P.p. et al,, 
Cancer Res. 61(1) 370-375 (2001)), adenoviruses (Douglas, J.T. et 

10 al., Nat. Biotechnol. 14 (11) 1574-1578 '(1996) ; Curiel, D.T. Ann. NY 
Acad. Sci. 886 158-171 (1999); Haisma,,H.J. et al., Cancer Gene Ther . 
. 7 (6) 90.1-904 (2000); Yoon, S.K. et al . , Biochem Biophys . Res. Commun. 
>' 272(2) 497-504 (2000); Kasheritseva, E.A. etal., Cancer Res . 62(2) 
609-616 (2002) ), adeno-associated virus.es (AAV) (Bartlett, J.S. et 

15 al., Nat. Biotechnol. 17(4) 393 (1999)', MVA (Paul, S. et al . , Hum. 
Gene Ther. 11(10) 1417-1428 (2000)), ajid measles viruses (Hammond, 
A.L. J. Virol. 75(5) 2087-2096 (2001)). In almost all cases, 
single-chain antibodies (scFv) were utilized, and many of these cases 
targeted cancer cells. By using vectors of this invention to prepare 

20 paramyxoviruses comprising such antibodies on the envelope surface, 
it is also possible to construct targeting vectors that infect specific 
cells. For example, by carrying a gene encoding an antibody against 
an inflammatory cytokine, such as interleukin ( IL) -6 or fibroblast 
growth factor (FGF) , a vector of this invention can be used as a 

25 targeting vector for autoimmune diseases such as rheumatoid arthritis 
(RA) and cancer. Application to cancer treatments that use these 
targeting vectors that express suicide genes or cancer vaccine 
proteins are highly expected. 

However, the vectors of this invention also excel in that they 

30 can be applied to uses other than the above -described targeting. For 
example, this invention provides paramyxoviral vectors encoding 
antibodies with therapeutic effects on diseases or injuries. For 
example, with regards to cancer treatment by adenoviral vectors that 
carry an scFv gene for the anti-erbB-2 antibody as an intrabody (an 

35 antibody functioning within a cell) (Kim, M. et al . , Hum. Gene Ther. 
8(2) 157-170 (1997); Deshane, J. etal., Gynecol. Oncol. 64(3) 378-385. 
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(1997) ) / clinical research has hitherto been performed (Alvarez, R.*D. 
Sc Curielv D.T. Hum. Gene Ther. 8(2) 229-242 (JL997) ; Alvarez, R.D. 
et al., Clin. Gdncer Res. 6(8), 308.1-3087 (2000)) . With regards, to 
scFv genes qarried in adenoviral vectors for .similar cancer treatments, 
5 cases haye^ been .reported that investigate the .same anti-erbB-2 
antibody, not as an intrabody, but as a secretory type (Arafat, W.O. 
et al ., .Gene Ther. 9(4) 256-262 (2002) ) ; cases that investigate the 
anti-4-lBB '(T cell activation molecule) antibody (Hellfetrom, Y.Z.« 
et al., Nat. Med. 8 (4) . 343-348 .(2002)); and cases that investigate 

10 theanti-CEA ( care ino- embryonic antigen) antibody (Whittington, H.A. 
et al.., Gene Ther. 5 (6) 770-777 (199*8)), etc. These vectors mainly 
utilize scFv. Paramyxoviruses ^ encoding, these antibodies, 
constructed using the vectors of this invention, . will be useful as 
viral vector? for medical treatment th^'t enable in vivo administration. 

15 Since the vectors of this invention are not incorporated into host 
chromosomes and ^re thus safe, and also since they can express carried 
genes from usually over several days to several weeks, they can be 
applied to the treatment of various diseases and injuries . The vectors 
of this invention are excellent in that they can carry not only scFv, 

20 as described above, but also the genes of both H and L chains, to 
express mult imers such as Fab, F(ab')2, or full body (full-length) 
. antibodies , and they can thus produce antibody complexes that comprise 
a number of chains. A vector .encoding an H chain and L chain 
constituting Fab, a full body antibody (full-length antibody) , a 

25 fragment thereof, or the ' like, can be expected to be more 
therapeutically effective than a. vector expressing an scFv. 

The vectors of this invention are contemplated for various uses 
other than the above-mentioned applications to cancer treatment . For 
example, as diseases other than cancer, there have been reported 

30 investigations aiming at HIV treatment with REV, gpl20, or integrase 
as the target, using retroviral vectors (Ho, W.Z. et al . , AIDS Res. 
Hum. Retroviruss 14(17) 1573-1580 (1998 )); AAV vectors (Inouye, R.T. 
et al., J. Virol. 71(5) 4071-4078 (1997)), SV40 (BouHamdan, M. et 
. al., Gene Ther. 6(4) 660-666 (1999)); or plasmids (Chen, S.Y. et al., 

35 Hum. Gene Ther. 5 (5) 595-601 (1994)). All of the above -described 
examples use scFv. With regards to other infectious diseases, cases 
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have been reported in which a full body, anti-rabies virus antibody 

. has been carried in a vaccine strain of rabies virus (Morimoto, K. 

et al . , J. Immunol . Methods 252 (1-2) 199-206' (2001) ) , as well as cases 

where the H chain and L chain of the full body anti-Sindbis* Virus 

■ 5 1 antibody are carried in separate Sindbis, viral vectors (Liang, X.H. 

•Mol. Immunol. 34(12-13) 907-917 (199710 J these latter two cases 

i *■ .i 

successfully carried a full body antibbdy in a viral vector, and. 

secreted large quantities of an ;actiye' type virus. However, both 

reports- relate to monoclonal antibody production systems, and do not 

10 in any way anticipate the direct administration of these. vectors for 
the treatment of infectious diseases. Also, from the aspect of safety 
and the like, actual in. vivo administration of the above vector as 
a treatment (in clinical applications) cannot be expected to achieve 
high localized expression of the antibody. In contrast, the vectors 

15 of this invention are excellent in that'they can be suitably applied 
. ' ' tq both antibody product i6n and gene .therapy. In particular, the 
vectors of this invention are highly useful as vectors that carry 
antibody genes for gene therapies that are very safe for humans, since 
they are not pathogenic to humans. High localized expression of 

20 antibodies in vivo (in clinical application) can be expected by the 
local administration of the vectors of this invention as therapies. 

Antibodies especially useful for expression from the vectors 
of this invention are those against molecules associated with 
intracellular as well as extracellular signal transductions . Of these , 

25 antibodies against ligands and receptors -that suppress the survival 
and differentiation of nerves or axonal outgrowth are preferably 
applied in this invention. Such signal molecules include axonal 
outgrowth inhibitors, such as NOGO. Vectors expressing antibodies 
against the axonal outgrowth inhibitors enable novel gene therapies 

30 for nerve injuries. 

Many tissues retain self -regenerative ability, even after 
injury. In the nervous system as well, the axons of peripheral nerves 
are able to elongate and regenerate after injuries such as cleavage 
or detrition. However, neurons in the central nervous system, such 

35 as the brain and spinal cord, show no post -injury axonal outgrowth, 
and do not comprise regenerative ability (Ramon y Cajal S, New York: 
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Hafner (1928),'; £chwab,. M . E . and Bairtholdi , D . Physiol: Rev. 76, 319-370 

(1996) ) .• Hbwever, it was demonstrated that evenpeurons of the central 

nervous system show axonal outgrowth when* transplanted to peripheral 

tissues (David, . S . and Aguayo, A.J. Science 214, 931-933 (1981)), 

5 and thus ..it was presumed that neurons .of 'the. centr.al nervous system 

by nature comprise the activity* of regenerating axons, but that the 

environment pf the central nervous system inhibits axonal outgrowth, 

that is, a' factor that inhibits neuronal regeneration, (axonal 

outgrowth) is present , in* the central nervous system. 

10 In fact/ NOGO has been identified as an axonal* outgrowth 

inhibitor (Prinjha, R. et al., Nature? 403 / 383-384 (2000); Chen, M.S. 

et al., Nature, 403, 434-439 (2000) ; ^GrandEJre, f. et al . , Nature 403, 

439-444 (2000) ) . There are three known NOGO. Is o forms : Nogo-A (Ac. No. 

AJ242961, (CAB71027)) , Nogo-B . (Ac .Np . AJ242962, (CAB71028) ) , and 

• • I, 

15 Nogo-C (Ac. No. AJ242963, (CAB71029) ) , which are predicted to be splice 

variants. Axonal outgrowth inhibitory activity is greatest with the 

largest NOGO, Nogo-A (molecular weight about 250 kDa) , but the active 

site is predicted to be the extracellular domain of 66 amino acids, 

commonly present in all three isoforms (GrandPre, T. et al., Nature 

20 403, 439-444 (2000) ) . Therefore, a paramyxoviral vector encoding an 
antibody that binds to Nogo-A, Nogo-B, or Nogo-C can be preferably 
used to^ promote nerve formation. IN-1 as known as an anti-NOGO 
monoclonal antibody. IN-1 has . beefi rieported to neutralize' the 
inhibition, of axonal outgrowth due to oligodendrocytes and myelin 

25 in vitro (Caroni, P. and Schwab, M.E. Neuron 1, 85-96 (1988)). In 
an in vivo rat model in which a mechanical spinal cord injury was 
induced, IN-1 administration to injured parts was further reported 
to result in 5% of axons elongating over the injured part, achieving 
remarkable functional recovery (Bregman, B.S. et al., Nature 378, 

30 498-501 (1995) ) . Thus, an neutralizing antibody against an in vivo 
factor comprising axonal outgrowth inhibitory activity in the central 
nerves is likely to be effective in the neuron regeneration of the 
central nervous system. In addition to NOGO, known factors comprising 
a similar activity (axonal outgrowth inhibitory activity) include 

35 semaphorin, ephrin, slit, and such (semaphorin: Genbank Ac. Nos . 
NM_006080 (protein: NP_006071) , L26081 (AAA65938) ; ephrin: Ac. Nos.. 
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NM_001405 (NP_001396) , NM_005.227 (NP_005.218) , NM_001962 (NP_001953) , 
. NM_004093 (NP_004084) , NM_001406 (NP_001397.) ; slit: Ac. Nos . AB017167 
(BAA35184), AB017168 (BAA35185) , AB017169 (BAA35186) ) (Chisholm, A. 
and Tessier-Lavigne, M. Curr. Opin. Neurobiol. 9, 603-615 (1&99)). 

.5 ' Even though they each play different roles, antibodies against these 
• factors can enable axonal outgrowth, even in 1 the central nervous system, 
which was not thought to regenerate. Such antibodies can thus be. 
applied not only to spinal cord injuries, as shown with IN-1, but 
also to. various nerve degenerative disorders. 

10" Furthermore, antibodies against the following substances aire 

also useful: myelin-associated glycoprotein (MAG) comprising a 
similar axonal outgrowth inhibitory activity as NOGO (ACCESSION 
• NM_002361 (NP_002352) , NM_080600 (NP_542167) , Aboul-Enein, F. et al . , 
J j Neuropathol. Exp. Neurol. 62 (1), 25-33 (2003); Schnaar, R.L. et 

15 al., Ann. N. Y. Acad. Sci . 845, 92-105' (1998) ; Spagnoi; G. et al., 
, ' J., Neurosci. Res. 24 (2) , 137-142 (198?); Sato, S. et al . , Biochem.. 
Biophys. Res. Commun. 163 03), 1473-1480 (1989); Attia, J. et al., 
Clin. Chem. 35.(5), 717-720 (1989) ; Quarles, R.H. , Crit Rev. Neurobiol 
5 (1) , 1-28 (1989) ; Barton, D.E. et al . , Genomics 1 (2) , 107-112 (1987) ; 

20 McKerracher, L. et al. (1994) 'identification of myelin-associated 
glycoprotein as a major myelin- derived inhibitor of neurite growth. 
Neuron 13 : 805-811; Mukhopadhay , G . et al . (1994) A hovel role for 
myelin associated glycoprotein as an inhibitor of axonal regeneration. 
Neuron 13: 757-767; Tang, S. etal. (1997) Soluble myelin-associated 

25 glycoprotein (MAG) found in vivo inhibits axonal regeneration. Mol 
Cell Neurosci 9: 333-346; Nogo receptor, a common receptor of NOGO 
and MAG (Nogo-66 receptor) (ACCESSION NM_023004 (NP_075380, Q9BZR6) , 
Josephson, A., etal., J. Comp. Neurol. 453 (3) , 292-304 (2002); Wang, 
K.C., et al., Nature 420 (6911), 74-78 (2002); Wang, K.C., et al., 

30 Nature 417 (6892), 941-944 (2002); Fournier, A.E., et al ., Nature 
409 (6818), 341-346 (2001); Dunham, I., et al., Nature 402 (6761) , 
4 89-4 95 (1999) ; Strausberg, R.L. , et al . , Proc. Natl. Acad. Sci. U.S.A. 
99 (26), 16899-16903 (2002); GrandPre, T. et al . , Nature 417 (6888), 
547-551 (2002) ; Liu, B.P. et al . , Science 297 (5584) , 1190-1193 (2002) ; 

35 Woolf, C.J. and Bloechlinger , S., Science 297 (5584), 1132-1134 
(2002); Ng, C.E. and Tang, B.L., J. Neurosci. Res. 67 (5), 559-565 
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(2002) ) /.'extracellular matrix around.glia such as chdndroitin sulfate 
proteoglycan (CSPG) exerting the inhibitory ^ction on the axonal 
outgrowth (Rudgte, JS, Silver, J.. . (199*0), . Inhibition of neurite 
outgrowth on. astroglial scars in vitro. J. Neurosci 10: 3594-3603; 
5 McKeon, RJ f 'et \al . (1999) The chondroitin. sulfate proteoglycans 
neurocan. and'phpsphacan are expressed by reactive astrocytes in the 
chronic CNS glial scar. J Neurosci 19 : 10778-10788 ; Smith -Thomas, 
LC et al. (1995) Increased axon regeneration in astrocytes grown in> 
the presence of proteoglycan synthesis inhibitors. J Cell Sci 108: 

10 1307-1315; Davies, SJA, et al . (1997) Regeneration of adult axons 
in white matter tracts of the central nervous system. Nature 390: 
680-683; Fidler, PSet al . (1999) Comparing astrocytic cell lines 
that are inhibitory or permissivie for axon growth: the major 
axon-inhibitory' proteoglycan is NG2 .', J Neurosci 19:8778-8788)', NG2 

15 in particular' (Levine, JM et al . , (1993) Development and 

! * - • ■ i . 

differentiation^ glial precursor cells, in the rat cerebellum. Glia 

7: 307-321) /neurocan (Asher, RA et al . (2000) Neurocan is upregulated 

in. injured brain and in cytokine-treated astrocytes . J Neurosci 20: 

2427-2438; Haas, CA, et al . (1999) Entorhinal cortex lesion in adult 

20 rats induces the expression of the neuronal chondroitin sulfate 

proteoglycan neurocan in reactive astrocytes. J Neurosci 19: 

* ■ - , ■ - • 

9953-9963) , phosphacan (McKeon,, RJ et al. (1999) The chondroitin 

sulfate proteoglycans neurocan . and ' phosphacan are expressed by 

reactive astrocytes in the chronic CNS glial scar. J Neurosci 19: 

25 10778-10788), andversican (Morven, C, et al., Cell Tissue Res (2001) 
.305: 267-273) (Genbank- Ac. Nos . NM_021948 (protein NP_068767) , 
NM_004386 (proteinNP_004377) ) (McKerracher , L. andEllezam, B. (2002) 
Putting the brakes on regeneration. Science 296, 1819-20; McKerracher, 
L. and Winton, MJ (2002) Nogo on the go. Neuron 36, 345-8). 

30 As the roles of each factor become evident, ligands more 

compatible with respective neurodegenerative disorders are selected, 
and antibodies against that factor may be able to be applied to specific 
neurodegenerative diseases. 

For example, when considering the therapeutic application of 

3 5 paramyxoviral vectors carrying these antibody genes to spinal cord 
injuries,, methods for administering the vectors directly to lesion 
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sites can be used. Further, since vector expression levels are 
extremely high, their administration into the spinal cord cavity near 
a lesion site is also presumed possible. Further, after an" axon is 
modified by injury, it takes several days to enter the regeneration 
5' phase, and thus there can be some time before deciding on administration, i 
•In addition, since an inflammatory react ion 'accompanying modification 
is actively generated right after injury J there is a high possibility. 
. that the viral vector will in fact ; be administered several days after 

injury,- specifically three to ten days after injury. Furthermore, 
. 10 it is also possible to consider using aVector that carries not only 
a gene of a neutralizing antibody against a factor comprising axonal 
outgrowth inhibitory activity, but also* a gene of a factor actively 
promoting the axonal outgrowth, proteins, or. compounds comprising 
similar activities. Neurotrophic factors, such as glial cell-derived 

15 neurotrophic factor (GDNF) maybe cited as axonal outgrowth promoters . 
' , . ' ' The present invent i6n also relates to paramyxoviral vectors 

encoding polypeptides that 'comprise variable regions of antibodies 
that suppress immune reactions . The present inventors discovered that 
the antigenic properties intrinsic to a vector itself could be 

20 attenuated by carrying in the vector the gene of an antibody that 
suppresses immune reaction. For example, by using a vector that 
expresses, an antibody against a immune cell co- stimulator, or an 
antibody against a receptor thereof, it becomes possible to suppress 
the signal transduction due to that costimulator , thus suppressing 

25 immune system activation and achieving the long-term expression of 
genes carried in the vector. Such modified vectors are particularly 
useful as vectors for gene transfer into the living body. Target 
molecules to be inhibited by the antibodies include any desired signal 
molecules that transmit immunoactivation signals, and may be humoral 

30 factors such as growth factors or cytokines, or receptors thereof. 

The mechanisms protecting living bodies f rom viruses are known 
to be complicated and multiplex. This important system is essential 
from the aspect of protection of the living body, but best avoided 
when considering gene therapy using viral vectors . One such mechanism 

35 is the activation of interferon regulatory factor 3 , which is reported 
to be activated by a double -stranded RNA produced depending on an 
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RNA virils infection (IRF-3: Lin; R. et al. ;. Mol. Cell. Biol. 18(5) 
2986-2996 (1998) ; Heylbroeck, C. et al . , J. Vd,rol. 74 (8) 3781-3792 
(2000), . Genbank Ac. No. \ NM^001571 t (protein NP_001562)), 
double -stranded. RNA-activated protein kinase (PKR: Der, S.D. & Lau, 
5 A. iS. Proc. Natl*; Acad; Sci . U.»S .A>. 92 , 8841-8845 (1995); Dejucq, N. 
etal., J. Ceil .Biol,- 139 (4) 865r873 (1997)', Genbank Ac . No. AH008429 
(protein AAF13156) ) , and so on, activating downstream transcription 
factors to accelerate* the expression of interferon (IFN) ahd the like.* 
For example, by loading a vector with a fgene of an antibody that 

10 suppresses the* activity of IRF-3 or PKR, in a. form thati functions 
in cells, such as an intrabody, it is possible to partially suppress 
the natural immune reaction, enabling continuous expression of the 
carried gene due to the continuing infection. In fact, it has been 
demonstrate^, that continuous infection o£ the encephalomybcarditis 

15 virus occtirs, at least at the in vitro level, in cells that express 
high levels of the antisense of PKR to suppress PKR activity (Yeung, 
M.C. et al. , Proc. Natl. Acad. Sci. U.S.A. 96 (21) 11860-11865 (1999) ) ( . 
Further, 'TLR-3 in the Toll-like receptor (TLR) family has been 
demonstrated to recognize double -stranded RNA, inducing natural 

20 immunity due to the viral, infection (Alexopoulou, L. et al . , Nature 
413, 732-7,38 (2001)). TLR-4 has been also shown to participate in 
the same immunity* induct ion by respiratory syncytial virus infection 
(Haynes, L.M. et al . , J. Virol . .75 (2*2) 10730-10737 (2001)) . There 
is a possibility that neutralizing antibodies against TLR-3 or TLR-4 

25 (TLR-3 : Genbank Ac. No. NM_003265 (protein NP_003256) ; TLP-4: Genbank 
Ac. No. AH009665 (protein AAF89753)) also contributes, to the 
continuous expression of genes by viral vectors. 

Similarly, it is also possible to apply methods which have been 
tried in organ transplantation, aimed at attenuating the immunogenic 

30 properties of viral vectors, that is, carrying an antibody gene in 
a vector with the aim of peripheral immune tolerance. The following 
model, for T cell activation has been proposed (Schwartz, R.H. et al. , 
Cold Spring Harb. Symp. Quant. Biol. 2, 605-610 (1989)): The 
activation of resting phase T cells requires signals from a T cell 

35 receptor (TCR) , an antigen, and a major histocompatibility complex 
(MHC) , and also requires a secondary co- stimulatory signal. When 
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antigen stimulation occurs in conditions lacking the secondary signal , 

immune tolerance is induced due to T cell indctivat ion . If immune 

tolerance could be induced in viral vector- infected cells' in this 

manner, the immune reaction towards that viral vector could be avoided, 

5* without suppressing other immune reactions. Such a method could be 

'ideal. CD28 has been i,dentified as a T cell co- stimulator (Ac. No. 

J02988 (protein AAA60581) , AF222341 (AAF33792)', AF222342 (AAF33793) , . 

andAF^22343 (AAF33794) ) , and interacts with CD80 (Ac. No. NM_005191 

(NP_005182) ) and CD86 , (Ac: 'No. U04343 (AAB03814) , NM_006889 

10 (NP_008820)) on the antigen-presenting 'cells to amplify stimulation 

by TCR, and further activates- T cells by producing IL-2 and the like. 

On the other hand, CTLA-4 (cytotoxic T lymphocyte antigen 4: CD152) 

t- ' 
(Ac. No. L15006, (AAB59385)) binds with ligands (CD80, CD86) common 

to CD28 with a high level affinity, and act£ to suppress T cells (Walunas , 

15 T.L. et al., Immunityl(5) 405-413 (19^4)). PD-1L and itsreceptor 
. V PD-l are known as similar Activating ligands (PD-1: Genbank Ac. No. 
U64863 (protein AAC51773) , PD-1L: AF233516 (protein AAG18508 ; in the 
present description they are generally referred to as PD-1) ) (Finger, 
L.R. et al., Gene 197, 177-187 (1997); Freeman, G.J. et al . , J. Exp. 

20 Med. 192, 1027-1034 (2000)). ( Further, Lymphocyte 
Function-associated Antigen- 1 (LFA-1) (Ac. No. Y00057 (CAA68266) ) 
on T cells, has been said to bind to Intercellular Adhesion Molecule- 1 
(ICAM-1: CD54) (Ac. No. J03132 (AAA52709) , X06990 (CAA30051) ) present 
on antigen-presenting cells, similarly participating 'in 

25 co- stimulation. From the above, a viral vector carrying the gene of 
an antibody that suppresses CD28, that of an antibody that mimics 
CTLA-4 activity, and/or that of an antibody that inhibits binding 
between LFA-1 and ICAM-1, is expected to possibly enable the infected 
cells to acquire peripheral immune tolerance, and to achieve long-term . 

30 gene expression or multiple administrations. Actually, 
investigations of organ transplantation cases have proved that immune 
tolerance can be induced by the short-term administration of a 
corresponding antibody. For example, there have been many reports 
such as those on the effect of using an anti-CD28 antibody that inhibits 

35 the binding of co- stimulator CD28 (Yu, X.Z. etal., J. Immunol. 164(9) 
4564-4568 (2000); Laskowski, I. A. et al . , J. Am. Soc. Nephrol. 13(2) 
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519-527.(2002)), and alternatively, the effect of using a protein 
(CTLA4-Ig) in which CTLA-4, which functions to suppress T cell 
activation, is itself linked to IgGl-Fc (Pearson, T.C. 'et al . , 
Transplantation 57 (12) 1701-1706 (1994) Blazzer, B.R. et al . filood 

' .5 ' 85(9.) 2607-2618 (1995) ; Hakim, F.T. et al. , J. Immunol. 155(4) 
1757-1766 (1995) ; Gainer, A.L. et al . , Transplantation 63 (7) 1017-1021 
(1997); Kirk, A.D. et 'al., Proc. Natl; Acad. Sci. U.S.A.' 94(16). 
8789-8^94 (1997) ; Comoli, P. et al . , Bbhe Marrow Transplant 27(12) 
1263-1273, (2001) ) , and the effect of using an antibody that inhibits 

,10 the binding between LFA- 1 and I CAM- 1 (Heagy, W. etal., Transplantation 
37(5) 520-523 (1984); Fischer-, A. etal., Blood 77 (2.) .249-256 (1991); 
Guerette, B. et al., J.. Immunol. 159 ( 5) • 2522-2531 (1997); Nicolls, 
• M.R. etal., J Immunol . 164 (7) 3627-3634 (2000).; Poston, R.S. etal., 
Transplantation 69(10) 2005-2013 (20Q0.) ; Morikawa, M. et al . , 
15 Transplantation 71 (11) 1616-1621 (2001) '; Da Silva, M. etal.,, J. Urol. 
, ' 16,6 (5) . 1915-1919 (2001)).' Furthermore; using recently identified 
inducible cost imulators , which are structurally and functionally 
homologous to CD28 and CTLA-4 (ICOS: Wallin, J.J. et al. J, Immunol. 
167 (1) 132-139 (2001); Sperling, A.I. &Bluestone, J. A. Nat. Immunol. 
20 2(7) 573-574 (2001); Ozkaynak, 'E. etal.) Nat. Immunol. 2(7) 591-596 
(2001); Ac' No. AJ277832 (CAC06612) ) , similar investigations were 
performedto confirm the effect of anti-ICOS antibody (Ogawa, S. et 
al., J. Immunol. 167 (10) 5741-5748 (2001); Guo, . L. et al., 
Transplantation 73(7) 1027-1032 (2002)). Methods utilizing viral 
25 vectors have been reported, and the application of an adenoviral vector 
carrying a CTLA4-Ig gene at the time of organ transplantation has 
been, investigated (Pearson, T.C. et al . , Transplantation 57 (12) 
1701-1706 (1994); Li, T.S. et al . , Transplantation 72 ( 12 ) 1983-1985 
(2001)). 

30 The above -described methods aiming at peripheral immune 

tolerance at the scene of organ transplantation can also be applied 
as is, as effective methods for inducing immune tolerance when 
utilizing viral vectors for gene transfer. Thus, long-term gene 
expression or repeated administrations can be realized by carrying 

35 a corresponding antibody gene (or CTLA4-Ig) in a viral vector. In 
this respect, reports on adenoviral vectors have demonstrated that 
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the simultaneous administration of an adenoviral vector carrying the 
CTLA4-Ig- gene along with a vector carrying a different marker gene 
(lacZ) will suppress immune reaction and prolong marker gene 
expression, (Ali, R.R. et al . , Gene Ther., 5(11) 1561-1565 (1998); 
5 Ideguchi, M. et -aJ. , Neuroscience 95 (1) 217-226 (2000); Uchida, T. 
et al., Brain Res. 898(2) 272-280 (2001)); In this simple system, 
immune tolerance was examined by using only the CTLA4-Ig gene, and 
carrying the marker gene in a different vector. There were no reports* 
of examples of:, carrying both genes in the: same vector, suppressing 

10 another co-stimulator with an antibody gene, or investigating t,he 
effect of the paramyxoviral vector in particular, and no detailed 
examinations a.t all. In the present invention,, genes of antibodies 
against various signal molecules, as described above, may be' used. 
Furthermore,, a number of genes such as alntibody genes that induce 

15 immune tolerance, and therapeutic genes (or marker genes), can be 
expressed from a. single vector. In particular, by using an antibody 
gene to suppress the action of a co-stimulator for T cell activation, 
it is possible, for example, to construct a vector that allows the 
long-term expression of a gene which acts on the immune system, 

20 restricted to a local administration site, and to administer 
repeatedly (multiple times) . 

Paramyxoviral vectors carrying antibody genes against these 
factors or receptors can be used as therapeutic vectors also carrying 
therapeutic genes. Alternatively, administration of such a 

25 paramyxoviral vector along* with another vector that carries a 
therapeutic gene will enable long-term expression of the therapeutic 
gene and/or repeated administrations . Any disease may be cited as 
a possible gene therapy target. Treatment methods that comply with 
gene therapies using each of the therapeutic genes may be applied 

30 as methods for administering the vector and the like. 

Vectors of this invention encoding an antibody that induces 
immune tolerance have elevated post-administration durability of gene 
expression in the living body, compared to a control vector not encoding 
this antibody. Gene expression durability can be assessed, for 

35 example, by administering a vector of this invention, and a control 
vector, with the same titer to the same site (for example, to 
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symmetrical sites) to measure time -dependent variations in relative 
. expression level, with the level right after • administration taken 
as 100. For example, the time required after administratibn until 
the relative expression level decreases to 50, 30, or 10; or* the 

■ 5 1 relative expression level after a predetermined time, may be measured . 
•The durability of expression level of a vector of this invention is 
statistically significantly elevated compared to a control (for. 
example, significant 'at a significance level of 5% or more) . 
Statistical analyses can be performed, for example, using t tests. 

10' Further, at this time, by administering an antibody against' a 

signal molecule of a costimulatory signal, or CTLA-4 or a fragment 
thereof, the durability of gene expression from the vector can be 
further prolonged. Antibodies against the above -de scribed CD2 8 , CD80, 
CD86, LFA-1, ICAM-1 (CD54), ICOS, or the l,ike can be used as antibodies 

15 against a signal molecule of a costimulatory signal. S\ich antibody 
, " fragments can be prepared, .for example, according to "Japanese 
Biochemical Society, ed., »New Biochemical Experiment Manual 12, 
Molecular Immunology III, pp 185-195 (Tokyo Kagaku Dojin)" and/or 
"Current Protocols in Immunology, Volume 1 , • (John Wiley & Sons , Inc . ) " . 

20 Antibody fragments can be obtained, fotr example, by digesting an 
antibody with a proteolytic enzyme, such as pepsin, papain, and trypsin. 
Alternatively, it is possible to prepare these fragments by analyzing 
the amino acid sequences of the variable regions, and expressing the 
sequences as recombinant proteins . Antibodies also include humanized 

25 and human antibodies. Antibodies can . be purified by affinity 
chromatography using a protein A column, protein G column,, or the 
like. Any desired polypeptides can be used as CTLA-4 or fragments 
thereof, so long as they comprise the CD80/CD86 binding site of CTLA-4, 
and bind to CD80 and/or CD86 to inhibit interaction with CD28 ; however, 

30 for example, a soluble polypeptide in which an Fc fragment of IgG 
(for example, IgGl) is fused to the extracellular domain of CTLA-4 
can be preferably used. These polypeptides and antibodies can be 
formed into pharmaceutical preparations by lyophilization, or made 
into aqueous compositions along with a desired pharmaceutical ly 

35 acceptable carrier, specifically physiological saline or 
phosphate-buffered physiological saline (PBS), and the like. The 
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present invention relates to gene ; transduction kits comprising these 
polypeptides or antibodies, and vectors of this invention. The kits 
can be used for prolonging the. duration of expression after 
administration ,of the vectors, particularly for increasing the 
5 durability of gene expression from repeatedly administered vectors . 

To prepare a vector of the present invention, a cDNA encoding 
a genomic RNA- : of a paramyxovirus of this invention is * transcribed 
in mammaliah cells, in the presence of viral proteins (I.e., N, P,» 
and L proteins) essential for recqnstitutibn of an RNP, which comprises 

10 a genomic RNA of a paramyxovirus. Viral RNPcan be reconstituted , by 
producing either the negative strand genome (that is, the same 
antisense strand as the viral genome) or t the ( positive strand (the 
sense strand encoding the viral proteins) . Production of the positive 
strand is preferable for increased efficiency of vector recohstit'ution. 

15 The RNA terminals preferably reflect the terminals of the 3' -leader 
sequence and 5' -trailer sequence as accurately as possible, as in 
the natural viral genome. To accurately regulate the 5' -end of the 
transcript, for example, the RNA polymerase may be expressed within 
a cell using the recognition sequence of T7 RNA polymerase as a 

20 transcription initiation site. To regulate the 3 '-end of the 
transcript, for example, an autocleavage-type ribozyme. can be encoded 
at the 3 ,L end of the transcript, allowing accurate cleavage Of the 
3' -end with this ribozyme (Hasan, M.'K. . et al., J. Gen. Virol." 78': 
2813-2820, .1997; Kato, A. et al . , 1997, EMBO J. 16: 578-587; and Yu, 

25 D. et al. , 1991, Genes Cells 2: 457-466). 

For example , a recombinant Sendai virus vector carrying a foreign 
gene. can be constructed as follows, according to descriptions in: 
Hasan, M. K. et al . , J. Gen. Virol. 78: 2813-2820, 1997; Kato, A. 
et al., 1997, EMBO J. 16: 578-587; Yu, D. et al . , 1997, Genes Cells 

30 2: 457-466; or the like. 

First, a DNA sample comprising a.cDNA sequence of an objective 
foreign gene is prepared. The DNA sample is preferably one that can 
be confirmed to be a single plasmid by electrophoresis at a 

concentration of not less than 25 ng/^il . The following explains a 
3 5 case of using a Not I site to insert a foreign gene into a DNA encoding 
a viral genomic RNA, with reference to examples. When a NotI 
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recognition site is included, in a target cDNA nucleotide sequence, 
'• the base sequence is altered using site-directed mutagenesis or the 
like, such that the encoded amino acid sequence does not change, and 
the NotI site is preferably excised in advance. The objective 'gene 

• 5 ' fragment is amplified from this sample by PCR, and then recovered. 
By adding the NotI site, to the 5' regions 6f a pair of primers, both 
ends of the amplified fragments become NotI sites. E-I-S sequences, . 
or part's thereof, are. included in primers such that, after a foreign 
gene is inserted into the viral genome, , one E-I-S sequence each is 

10 placed between the ORF of the foreign gene, and either side of the 
ORFs of the viral genes. 

For example, to guarantee cleavage' with NotI, the forward side 
synthetic DNA sequence has a form in which any desired sequence of 
not less than two nucleotides (preferably four nucleotides not 

15 comprising a sequence derived from the'Notl recognition site, such 
. . as, GCG and GCC, and more preferably ACTT) is selected at the 5' -side, 
and a NotI recognition site gcggccgc is added to its 3' -side. To that 
3' -side, nine arbitrary nucleotides, or nine plus a multiple of six 
nucleotides are further added as a spacer sequence. To the further 

20 3' of this, a sequence corresponding to 'about 25 nucleotides of the 
ORF, of a desired cDNA, including and counted from the initiation codon 
ATG, is added. The 3' -end of the forward side synthetic oligo DNA 
is preferably about 25 nucleotides, selected from the desired cDNA 
such that the final nucleotide becomes a G or.C. 

25 For the reverse side synthetic DNA 'Sequence , no less than two 

arbitrary nucleotides (preferably four nucleotides not comprising, 
a sequence derived from a NotI recognition site, such as GCG and GCC, 
and more preferably ACTT) are selected from the 5' -side, a NotI 
recognition site 'gcggccgc' is added to its 3' -side, and to that 3' 

30 is further added an oligo DNA insert fragment for adjusting the length. 
The length of this oligo DNA is designed such that the chain length 
of the NotI fragment of the final PCR-amplif ied product, comprising 
the added E-I-S sequences, will become a multiple of six nucleotides 
(the so-called "rule of six"); Kolakofski, D., et al . , J. Virol. 

35 72:891-899, 1998; Calain, P. and Roux, L., J. Virol. 67:4822-4830, 
1993; Calain, P. and Roux, L . , J. Virol. 67: 4822-4830, 1993). When 
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adding a!n E-i-£ sequence to this primer , to the 3' -side of the oligo 

DNA insertion fragment is, added: the complementary strand sequence 

of the Sendai vi'rus S sequence, preferably, 5 f -CTTTCACCCT- 3 ' (SEQ ID 

NO: 1) ; the .complementary strand sequence of . the i sequence, preferably 

5 5' -AAG-3.!; t the •.complementary strand . sequence of, the E sequence, 

preferably 5*'. -TTTTTCTTACTACGG- 3 ' (SEQ ID NO: 2) ; and further to this 

3' -side is added a complementary strand sequence corresponding to 

about 25 nucleotides; counted backwards from the termirtation codon 

of a desired cDNA sequence, whose length has been selected such that 

10 the final nucleotide of the chain becomes a G or C, to make* the 3' -end 

of the reverse side, synthetic DNA. ' 

PCR can be performed by usual methods u^ing Taq polymerase or 

other DNA polymerases. Objective Amplified. fragments are digested 

with NotI, and then inserted in to tt>e NptI site of plasmid vectors 

• * l . 

15 such as pSIiiescript. The nucleotide sequences of PCR products thus 

obtained are confirmed with. a sequencer, and plasmids comprising the 

correct sequence are selected. The inserted fragment is excised from 

these plasmids using NotI, and cloned into the NotI site of a plasmid 

comprising genomic cDNA. A recombinant Sendai virus cDNA can also 

20 be obtained by inserting the fragment directly into the NotI "site, 
without using a plasmid vector. . 

For. example, a recombinant Sendai ♦virus genomic cDNA can be 
constructed according to methods described in the literature (Yu, 
D. et al., Genes Cells 2: 457-466, 1997; Hasan, M. K. et al . , J. Gen. 

25 Virol. 78: 2813-2820, 1997) '. For. example, an 18 bp spacer sequence 
(5' - (G) -CGGCCGCAGATCTTOACG-3 ' ) (SEQ ID NO : 3), comprising a NotI 
restriction site, is inserted between the leader sequence and the 
ORF of N protein of the cloned Sendai virus genomic cDNA (pSeV(+) ) , 
obtaining plasmid pSeV18 + b(+), which comprises an auto-cleavage 

30 ribozyme site derived from the antigenomic strand of delta hepatitis 
virus (Hasan, M. K. et al., 1997, J. General Virology 78: 2813-2820) . 
A recombinant Sendai virus cDNA comprising a desired foreign gene 
can be obtained by inserting a foreign gene fragment into the NotI 
site of pSeV18 + b(+) . 

35 A. vector of this invention can be reconstituted by transcribing 

a DNA encoding a genomic RNA of a recombinant paramyxovirus thus 
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prepared, in cells in the presence of. the above-described viral 
proteins (L, P, and N) . The present invention pfrovides DNAs encoding 
the viral genomic RNAs of the vectors of this invention, for 
manufacturing the vectors of this invention. This invention 'also 
relates to the use of DNAs encoding the genomic RNAs of the vectors, 
'for their ' application , to the manufacture of the vectors of this 
invention. The recombinant viruses can be reconstituted by methods, 
known in the art (W097./16539; W09T/16538;; Durbin, A. P. et.al. , 1997, 
Virology 235: 323-332; Whelan, S. P. et al., 1.995, Proc. Natl. Acad. 
Sci. USA 92: 8388-8392; Schnell. M . j'.'.et al . 1994 , EMBO J. 13: 
4195-4203; Radecke , F. et al:, 1995, EMBO J.' 14 : : 5773-5784 ; Lawson, 

N. D. et al., Proc. Natl. Acad. Sci. USA 92: 4477-4481; Garcin, D. 

i 

et al., 1995, EMBO J. 14: 6087^6094; Kato, A. et al., 1996, Genes 
Cells 1: 569-579; Baron, M. D . and Barrett , T. , 1997, J. Virol. 71: 
1265-1271; Bridgen, A. and Elliott, rVm., 1996, Proc . 'Natl . Acad. 
Sci. 'USA 93: 15400-15404)'. With thes>e methods, minus strand RNA 
viruses including parainfluenza virus; vesicular stomatitis virus, 
rabies virus, measles virus, rinderpest virus, and Sendai- virus can 
be reconstituted from. DNA. The vectors 1 of this invention can be 
reconstituted according to these methods. When a viral vector DNA 
is made F gene, HN gene, and/or M gene deficient, such. DNAs do not 
form infectious virions as is. However, by separately introducing 
host cells with these lacking genes, and/or genes encoding the envelope 
proteins of other viruses, and then expressing these genes therein, 
it is possible to form infectious virions. 

Specifically, the viruses can be prepared by the steps of : (a) 
transcribing cDNAs encoding paramyxovirus genomic RNAs (negative 
strand RNAs), or complementary strands thereof (positive strands), 
in cells expressing N, P, and L proteins ; and (b) harvesting complexes 
that comprise the genomic RNAs from these cells, or from culture 
supernatants thereof. For transcription, a DNA encoding a genomic 
RNA is linked downstream of an appropriate promoter. The genomic RNA 
thus transcribed is replicated in the presence of N, L, and P proteins 
to form an RNP complex. Then, in the presence of M, HN, and F proteins, 
virions enclosed in an envelope are formed. For example, a DNA encoding 
a genomic RNA can be linked downstream of a T7 promoter, and transcribed 
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to RNA by T7 RNA polymerase. Any -desired promoter , other than those 
comprising a T7 polymerase recognition sequence, can be used as a 
promoter. Alternatively, RNA transcribed 1 in vitro may be transfected 
into cells. „ 

5 Enzymes' essential for'the initial transcription of genomic RNA 

from DNA, such as T7 RNA polymerase, can be supplied by transducing 

the plasmid vectors or viral vectors that express t:hem, or, for example, 

by incorporating a gene thereof into a chromosome of the cell so as» 

to enable induct ion of their expression, and then inducing expression 

10 at the time of viral reconstitution. Further, genomic RNA and vir^l 

.'.*'• • • . ' 

proteins essential for vector reconstitution are supplied, for example, 

by transducing the plasmids that express them,. In supplying these 

viral proteins," helper viruses such as wild, type or certain types 

of mutant paramyxovirus can be used, but this. may induce contamination 

15 of these viruses, and hence is not preferred. 

Methods for transducing DNAs expressing the genomic RNAs into 
cells include, for example, (i) methods for making DNA precipitates 
which tarcjet cells can internalize; (ii) methods for making complexes 
comprising DNAs suitable for internalization by target cells, and 

20 comprising positive charge characteristics with low cytotoxicity; 
and (iii) methods for using electric pulses to instantaneously bore 
pores in the target cell membrane of sufficient size for DNA molecules 
to pass through. • 

For (ii) , various transfect ion reagents can be used. Forexample, 

25 DOTMA (Roche) , Superfect (QIAGEN #301305) , DOTAP, DOPE, DOSPER (Roche . 
#1811169) , and such can be cited. As (i) , for example, transfection 
methods using calcium phosphate can be cited, and although DNAs 
transferred into cells by this method are internalized by phagosomes, 
a sufficient amount of DNA is known to enter the nucleus (Graham, 

30 F. L. and Van Der Eb, J., 1973, Virology 52: 456; Wigler, M. and 
Silverstein, S., 1977, Cell 11: 223). Chen and Okayama investigated 
the optimization of transfer techniques, reporting that (1) incubation 
conditions for cells and coprecipitates are 2 to 4% C0 2 , 35°C, and 
15 to 24 hours, (2) the activity of circular DNA is higher than linear 

35 DNA, and (3) optimal precipitation is obtained when the DNA 
concentration in the precipitate mixture is 20 to 30 |ig/ml (Chen, 



C. and Okayama, H., 1987, Mol.. Cell. Biol. 7: 2745) . The methods of 
(ii) are suitable for transient transf ections . Methods for performing 
transfection by preparing a DEAE-dextran (Sigma #D-9885 M.W.' 5x 10 5 ) 
mixture with a desired DNA concentration ratio have been knowri for 
a while. Since most complexes are \ decomposed in endosomes, 
'chloroquine may also be added to enhance the effect (Calos> M. P., 
1983, Proc. Natl. Acad. Sci. USA 80: 3015). The methods of (iii) are. 
referred to as electroporation methods, and are in more general use 
than methods (i) and (it) because they are not cell selective. The 
efficiency of these methods is supposed to be good under, optimal 
conditions for: the duration of pulse electric current, shape of the 
pulse, potency of electric field (gap between electrodes, voltage), 
conductivity of buffer, DNA concentration, and cell density. 

Of the above three categories, the methods of (ii) are simple 
to operate and can examine many samples using a large amount of cells, 
and thus transf ection reagefnts are suitable for the transduction into 
cells of DNA for vector reconstitution . Preferably, Superfect 
Transfection Reagent (QIAGEN, Cat No. 301305), or DOSPER Liposomal 
Transfection Reagent . (Roche, Cat No. ■ 1811169) is used, but 
transfection reagents are not 'limited to these. 

Specifically, virus reconstitution from cDNA can be carried out , 
for example, as follows: 

In a plastic plate of about 24- to 6-wells, or a 100-mm Petri 
dish or the like , LLC-MK2 cells derived from simian kidney are cultured 
till near 100% confluent, using minimum essential medium (MEM) 
comprising 10% fetal calf serum (FCS) and antibiotics (100 units /ml 
penicillin G and 100 ng/ml streptomycin) , and infected with, for 
example, 2 PFU/cell of the recombinant vaccinia virus vTF7-3, which 
expresses T7 RNA polymerase and has been inactivated by 20 -minutes 
of UV irradiation in the presence of 1 |ig/ml psoralen (Fuerst, T. 
R. et al., Proc. Natl. Acad. Sci. USA 83: 8122-8126,1986; Kato, A. 
et al., Genes Cells 1: 569-579, 1996) . The amount of psoralen added 
and the UV irradiation time can be appropriately adjusted. One hour 
after infection, 2 to 60 (ig, and more preferably 3 to 20 |ig, of DNA 
encoding the genomic RNA of a recombinant Sendai virus is transf ected 
along with the plasmids expressing trans-acting viral proteins 
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essential for viral RNP production (0.5 to 24 ^ig of pGEM-N, 0.25' to 
12 ^ig of pGEM-P, and 0.5 to 24 ^lg of pGEM-L) (K^to, A. et al . , Genes 
Cells 1: 569-579, 1996), using the. lipofection method or such with 
Superfect /QIAGEN) . The ratio of the amounts of expression vectors 
5 encoding .the N, and L proteins is pref erably 2:1:2; and the plasmid 
amounts are Appropriately adjusted, for example, in the range of 1 
to 4 |Xg of pGEM-N, 0.5 to 2 [ig of pGEM-P, and 1 to 4 |ig of pGEM-L. 

The transfected cells are cultured, as occasion ma^ demand, in* 
serum-free MEM comprising 100 |xg/ml of rifampicin (Sigma) and cytosine 

10 arabinoside (AraC) > more preferably only 40 )ig/ml of cytosine 
arabinoside (AraC) (Sigma) . Optimal' druc} concentrations are set so 
as to minimize cytotoxicity due to the vaccinia jvirus, and to maximize 
virus recovery rate (Kato, A. et al. y 1996, .Genes' Cells 1: 569-579) . 
After culturing' for about 48 to 72 hpurs 1 .after transf ectibn, cells 

15 are harvested, ' and then disintegrated by repeating freeze -thawing 
three times. ,The disintegrated materials comprising RNP are 
re-infected to LLC-MK2 cells, and the cells are cultured. 
Alternatively, the culture supernatant is recovered, added to a 
culture solution of LLC-MK2 cells to. infect them, and then cultured. 

20 Transfection can be conducted by, for example, forming a complex with 
lipof ectamine, . polycationic liposome, or the like, and transducing 
the complex into cells. Specifically, various transfection reagents 
can be used. For example, DOTMA (Roch^) , -Superfect (QIAGEN #3013 05) , 
DOTAP, DOPE, and DOSPER (Roche #1811169) may be cited. In order to 

25 prevent decomposition in the' endospme, chloroquine may also be added 
(Calos, M. P., 1983, Proc. Natl. Acad. Sci . USA 80: 3015). .In cells 
transduced with RNP, viral gene expression from RNP and RNP replication 
progress, and the vector is amplified. By diluting the viral solution 
thus obtained (for example, 10 6 -fold) , and then repeating the 

30 amplification, the vaccinia virus vTF7-3 canbe completely eliminated. 
Amplification is repeated, for example;, three or more times. Vectors 
thus obtained can be stored at -80°C. In order to reconstitute a viral 
vector without transmissibility, which is defective in a gene encoding 
an envelope protein, LLC-MK2 cells expressing the envelope protein 

35 may be used for transfection, or a plasmid expressing the envelope 
protein may be cotransf ected. Alternatively, a defective type viral 



vector can be amplified by cilltiiring the transfected cells overlaid 

with LLK-MK2 cells expressing the envelope protein (see WO00/70055 

and WO00/70070) . 

Titers of viruses thus recovered can be determined, for example, 

by measuring CIU (Cell-Infected Unit) or hemagglutination activity 

■(HA) (WO00/70070; KatQ, A. et al . , 19 96/ Genes Cells 1: 569-579; 

Yonemitsu, Y. & Kaneda, Y., Hemaggulutinating virus of, 

Japan- liposome-mediated gene delivery ,td vascular cells . Ed. by Baker 

AH. Molecular Biology cpf Vascular Diseases.' Method in Molecular 

Medicine: Humana Press: pp. 295-306/ .1999) . Titers of . vectors 

carrying GFP (green fluorescent protein) marker genes and the like 

can be quantified by directly counting infected cells , using the marker 

■ * i • * - 

as an indicator (for example, as GFP-CIU) . Titers thus measured can 

be handled in the same way as CIU (WOOp/ 70070) . 

As long as a viral vector can be reconstituted, the hpst cells 

u^ed in the reconstitution ^re not particularly limited. For example, 

in the reconstitution of Sendai viral vectors and such, cultured cells 

such as LLC-MK2 cells and CV-1 cells derived from monkey kidney, BHK 

cells derived from hamster kidney, and cells derived from humans can 

be used. By expressing suitable envelope proteins in these cells, 

infectious virions comprising these proteins in the envelope can also 

be obtained. Further, to obtain a large quantity of a Sendai viral 

vector, a viral vector obtained from an above -described host can be 

infected to embrionated hen eggs, to amplify the vector. Methods tor 

manufacturing viral vectors using hen eggs. have already been developed 

(Nakanishi, et al. , ed. (1993) , "State-of -the-Art Technology Protocol 

inNeuroscience Research III, Molecular Neuron Physiology" , Koseisha, 

Osaka, pp. 153-172). . Specif ically, for example, a fertilized egg is 

placed in an incubator, and cultured for nine to twelve days at 37 

to 38°C to grow an embryo. After the viral vector is inoculated into 

the allantoic cavity, the egg is cultured for several days (for example, 

three days) to proliferate the viral vector. Conditions such as the 

period of culture may vary depending upon the recombinant Sendai virus 

being used. Then, allantoic fluids comprising the vector are 

recovered. Separation and purification of a Sendai viral vector from 

allantoic fluids can be performed according to a usual method (Tashiro, 
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M . , "Vir\is Experiment, Protocol, Nagai, i'shihama, ed. , Medical View 
Co., Ltd., pp. 68-73, (19.95)). 

. For example, the construction and preparation of Sendai virus 
vectors defective in F gene can be performed as described below (see 
5 WO00/70055 and WO00/7Q070) : • ■ • • . 

<1> Construction of agenomic cDNA of an F-gehe defective Sendai virus, 
and a. plasmid 5 expressing F gene 

A full-length genomic cDNA of Sendai virus (SeV) , 'the cDNA of' 
pSeV18 + b( + ) (Hasan, M. K. et .al., 1997,: J. General Virology 78: 

10 2813-2820) ("pfSeV18+ b( + )" is also referred to as n pSeV18 + "), ,is 
digested with Sphl/Kpnl to recover a fragment (14673 bp), which is 
cloned into pUC18 to prepare plasmid pUC;L8/K$ . Construction of an 
F gene-defective site is performed on this pUC18/KSl. An P gene 
deficiency d,s created by a combination of 'PCR- ligation methods, and, 

15 as a result, the F gene ORF (ATG-TGA = 1698 bp) is removed. Then, 
for example, atgpatgccggcagatga (SEQIDNO: 4) is ligated to construct 
an F gene-defective type SeV genomic cDNA (pSeV18 + /AF) . A PCR produgt 
formed in. PCR by using the pair of primers [forward: 
5' -gttgagtactgcaagagc/SEQ ID . NO: 5, reverse: 

20. 5' -tttgccggcatgcatgtttcccaaggggagagttttgcaacc/SEQ ID. NO: £] is 

connected upstream of F, and a PCR product formed using the pair of 

* ..." - . 

primers [forward': 5 ' -atgcatgggggcagatga/SEQ ID NO: 7, reverse: 

5' -tgggtgaatgagagaatcagc/SEQ ID. NO: '8] ;is connected downstream of 

F gene at EcoT22I. The plasmid thus obtained is digested with SacI 

2 5 and Sail to recover a 4 931 bp fragment of the region comprising the 
F gene-defective site, which is cloned into pUC18 to form pUQ18/dFSS. 
This pUC18/dFSS is digested with Drain, the fragment is recovered, 
replaced with the Drain fragment of the region comprising the F gene 
of pSeV18 + , and ligated to obtain the plasmid pSeV18 + /AF. 

30 A foreign gene is inserted, . for example, in to the Nsil and NgoMIV 

restriction enzyme sites in the F gene^def ective site of pUC18/dFSS. 
For this, a foreign gene fragment may be, for example, amplified using 
an Nsil -tailed primer and an NgoMIV- tailed primer. 
<2> Preparation of helper cells that induce SeV-F protein expression 

35 To construct an expression plasmid of the Cre/loxP induction 

type that expresses the Sendai virus F gene (SeV-F) , the SeV-F gene 
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is amplified by PCR, and inserted to the unique Swal site of the plasmid 
. pCALNdlw (Arai, T. et al., J. Virology 72, 1998, plll5-1121) , which 
is designed to enable the inducible expression of a gene product by 
Cre DNA recombinas'e, thus constructing the plasmid pCALNdLw/F. 

.5 1 To recover infectious virions from the F gene-defective genome, 

•a helper cell line expressing SeV-F protein iis established. The monkey 
kidney-derived LLC-MK2 ceil line, which is commonly used 'for SeV 
proliferation, can be used as the .cells, ' for example. LLC-MK2 cells 
are cultured in MEM supplemented with 10% heat-treated inactivated 

10 fetal bovine serum (FBS) , penicillin 6' sodium (50 units/ml), and 
streptomycin (50 jig/ml) at 3 7°C in 5% C0 2 - Since the SeV- F gene product 
is cytotoxic, the above-described plasmid pCALNdLw/F, which was 
designed to enable inducible expression of the F gene product with 
Cre DNA recombinase, is transfected 't^q LLC-MK2 cells for gene 

15 transduction by the calcium phosphate 1 method (using 'a mammalian 
, ' transection kit (Stratagene) ) , according to protocols well known 
in the art . • 

The plasmid pCALNdLw/F (10 |Lig) is transduced into LLCNMK2 cells 
grown to 40% confluency using a 10-cm plate, and the cells are then 
20 cultured in MEM (10 ml) comprising 10% FBS, in a 5% C0 2 incubator at 
37°C for 24 Hours . After 24 hours, the cells are detached and suspended 
in the medium (10 ml) . The suspension is then seeded onto five 10-cm 
dishes, 5 ml to one dish, 2 ml each to two diishes, and 0.2 ml each 
to two dishes, and cultured in MEM (10 ml) comprising G418 (GIBCO-BftL) 

25 (1200 ^g/ml) and 10% FBS. The cells were cultured for 14 days, 
exchanging the medium every two days, to select cell lines. stably 
transduced with the gene. The cells grown from the above medium that 
show the G418 resistance are recovered using a cloning ring. Culture 
of each clone thus recovered is continued in 10-cm plates until 

3 0 confluent. 

After the cells have grown to confluency in a 6-cm dish, F protein 
expression is induced by infecting the cells with Adenovirus AxCANCre, 
for example, at MOI = 3, according to the method of Saito, et al. 
(Saito et al . , Nucl . Acids Res. 23: 3816-3821 (1995); Arai, T. et 
35 al., J. Virol 72, 1115-1121 (1998)). 

<3> Reconstitution and amplification of F-gene defective Sendai virus. 
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The alcove-described, plasmid pSeV18 + /AF, ,into which a foreign 
gene has been in'serted, is transfected t6 LLC-MK2 cells as follows: 
LLC-MK2 cells are seeded at 5x 10 6 cells/dish in 100-mm dishes. When 
5 genomic RNA transcription is carried out with T7 -RNA, polymerase, cells 
are cultured'for 24 hours, then^ infected a!t an MOI of about two for 
one hour at room temperature, with recombinant vaccinia virus 
expressing T7 • RNA * polymerase , which has been treated with psoralen' 
and long-wave ultraviolet' rays (365 nm) for 20 minutes (PLWUV-VacT7 : 

10 Fuerst, T. R. et al . , Proc: Natl . Acad. Sci, USA 83, 8122-8126 (1986),). 
For the ultraviplet ray irradiation of vaccinia virus, for example, 
an UV Stratalinker 2400 equipped with fiv^ 15-yratt bulbs can be used 
(catalogue No. 400676 (100V) , Stratagene, La Jolla, CA,. USA)' . The 
cells are washed with serum-f ree MEM, £hen'an appropriate iipofection 

15 reagent i6 used to transfect the cells with a plasmid expressing the 
genomic RNA, ahcjl expression plasmids expressing the N, P, L, F, and 
HN proteins of Paramyxovirus respectively. The ratio of amounts of 
these plasmids can be preferably set as 6 : 2 : 1 : 2 : 2 : 2 , in this order, 
though is not limited thereto. For example, a genomic RNA- expressing 

20 plasmid as well as expression plasmids expressing the N, P, L', and 
. F plus HN proteins (pGEM/NP, pGEM/P, pGEM/L, and pGEM/F-HN; WO00/70070, 
. Kato, A.^ et al. , benes Cells 1„ , 569-579 (1996)) are transfected at 
an amount ratio of 12 ^g, 12 jig, 4 jig, 2 |ig, 4 \ig, and 4 ^tg/dish, 
respectively. After culturing for several hours, the cells are twice 

25 washed with serum- free MEM, and cultured in MEM comprising 40 Jig/ml 
of cytosine (3-D-arabinofuranoside (AraC: Sigma, St. Louis,, MO) and 
.7.5 |ig/ml of trypsin (Gibco-BRL, Rockville, MD) . These cells are 
recovered, and the pellets are suspended in Opti-MEM (10 7 cells/ml) . 
Suspensions are f reeze-thawed three times,, mixed with lipofection 

30 reagent DOSPER (Boehringer Mannheim) (10 6 cells/25 |Xl DOSPER) , stood 
at room temperature for 15 minutes, transfected to the above -described 
cloned F-expressing helper cells (10 6 cells/well in a 12-well-plate) , 
and cultured in serum-free MEM (comprising 40 |ig/ml AraC and 7.5 |ig/ml 
trypsin) to recover the supernatant . Viruses defective in a gene other 

35 than F, for example, the HN or M gene, can also be prepared by similar 
methods to this. 



When a viral gene-def ective type vector is prepared, for example, 

» 

if two or more different kinds of vectors, that comprise the different 
viral genes which are defective in the viral genome in the vectors, 
aire transduced into'the same cell , the viral proteins that are def 6<2tive 
in each of the vectors are supplied by their expression from the other 
•vectors. Thus, together, these vectors make up for protein 
deficiencies, and infectious virions can: be formed. As a result, the 
replication cycle can amplify the viral vectors . In other words, when 
two or more kinds of vectors of this invention are inoculated in a 
combination that together supplement^ deficient viral proteins, 
mixtures of viral vectors defective in each of the viral genes can 
be produced on a large scale and at a low cost . When compared to viruses 
that are not deficient in viral genes/ these . viruses have smaller 
genomes , due to deficient viral genes , and.can thus carry larger foreign 
genes. Further, these viruses, which lalck proliferative' ability due 
tb ( deficient viral genes, are extracellularly attenuated, and 
maintaining coinf ectiori is difficult . They are therefore sterilized, 
which is an advantage in environmental release management. For 
example, it is conceivable that a vector encoding an antibody H chain, 
and one encoding an L chain, ar*e separately constructed so as to be 
able to complement each other, and aire then co-infected. This 
invention provides compositions comprising a paramyxoviral vector 
encoding a polypeptide that comprises an antibody H chain variable 
region, and a paramyxoviral vector encoding a polypeptide that 
comprises an antibody L chain variable region. Further, . this 
invention provides kits comprising a paramyxoviral vector encoding 
a polypeptide that comprises an antibody H chain variable region, 
and a paramyxoviral vector encoding a polypeptide that comprises an 
antibody L chain variable region. These compositions and kits can 
be used to form antibodies comprising H and L chains by simultaneous 
infection. 

When, after administering a transmissible paramyxoviral vector 
to an individual or cell, the proliferation of the viral vector must 
be restrained due to treatment completion and such, it is also possible 
to specif ically restrain only the proliferation of the viral vector, 
with no damage, to the host, by administering an RNA-dependent RNA 
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polymerase inhibitor., : 

According to the methods of the present invention, the viral 
vectors of this 'invention can.be released, into the culture medium 
of virus-producing cells, for example, at. a titer of lx 10 5 ClU/ml 
5 or more, preferably lx iO 6 CIU/ml or«more, more preferably 5x 10 6 CIU/ml 
or more, . morfe preferably lx 10 7 » CIU/ml or more, more preferably 5x 
10 CIU/ml or more, more preferably lx 10 ClU/ml or more, 'and more 
preferably 5x 10 8 CIU/ml or more. Viral titers can be Measured by* 
a method described* in this description and others (Kiyotani, K. et 

10 al., Virology 177(1), 65-74 (1990); WOOO/70070) . i 

The recovered paramyxoviral vector 6 can be purified to become 
substantially pure . Purification can- be perfprmed by purification 
and separation methods known in the art, . including filtration, 
centrifugal separation, and column purification, or any combinations 

15 thereof. ^Substantially pure" means that £ viral vector accounts for 
a major proportion of a sample in which. the viral vector exists as 
a component. Typically, a substantially pure viral vector can be 
identif ie'd by confirming that the proportion of proteins derived from 
the viral vector is 10% or more of all of the proteins in a sample, 

20 preferably 20% or more, more preferably 50% or more, preferably 70% 
or more, more preferably 80% or more, and further more preferably 
90% or more (excluding, however, proteins added as carriers and 
stabilizers). Examples of specific methods for purifying 
paramyxoviruses are those that use cellulose sulfate ester or 

25 cross-linked polysaccharide sulfate ester (Examined Published 
. Japanese Patent Application No. (JP-B) Sho 62-30752, JP-B Sho 62-33879 , 
and- JP-B Sho 62-30753), and those for methods for adsorbing them to 
polysaccharides comprising fucose sulfate and/or degradation 
products thereof (WO97/32010) . 

30 In preparing compositions comprising a vector, the vector can 

be combined with a pharmaceutical ly acceptable desired carrier or 
vehicle, as necessary. "A pharmaceutical ly acceptable carrier or 
vehicle" means a material that can be administered together with the 
vector which does not significantly inhibit gene transduction via 

35 the vector. For example, a vector can be appropriately diluted with 
physiological saline or phosphate-buffered saline (PBS) to form a 



' • composition. When a vector is grown in hen eggs or the like, the 

r 

"pharmaceutical ly acceptable carrier or. vehicle" may comprise 
allantoic fluids. Further, compositions comprising a vector may 
include carriers or vehicles such as deibnized water and 5% deictJrose 
\ ,5 ' aqueous solution. Furthermore, compositions may comprise, besides 

• the above,, plant oils, suspending agents : ,. surfactants, stabilizers, 

... • , ,i 

biocides, and so on. The compositions can also comprise preservatives 
or other additives. The compositions comprising the vectors of this 
invention are useful as reagents and medicines. 

10 Vector dose may vary depending updh the disorder, body weight, 

age, gender, and symptoms of patients, &s well as purpose of 
administration, form of the composition to be administered, 
administration method, gene to be transduced, and so ori; however, 
those skilled in the art can appropriately determine dosages. 

15 Administration route can be appropriately selected, although 
• administration can be performed, tor example, percutaneously, 
intranasal ly, perbronchially , intramuscularly, intraperitoneally, 
' intravenously, intra-articularly , intraspinally , or subcutaneous ly, 
but is not limited to these routes. Administration can also be 

20 performed locally or systemically . Doses* of the vector are preferably 
administered in a pharmaceutical^ acceptable carrier in a range of 
preferably. about 10 5 ClU/ml to about 10 11 ClU/ml, more preferably about 
10 7 ClU/ml to about 10 9 ClU/ml, most preferably about ix 10 8 ClU/ml 
to about 5x 10 8 ClU/ml . In humans, a single dose, is preferably 1 in 

25 the range of 2x 10 5 CIU to 2x 10 10 CIU, and can be administered once 
or more, so long as the side effects are within a clinically acceptable 
range. The same applies to the number of administrations per day. 
In the case of a protein preparation produced using a vector of this 
invention, doses of the protein may be, for example, in the range 

30 of 10 ng/kg to 100 pg/kg, preferably 100 ng/kg to 50 ^g/kg, more 
preferably 1 Jig'/ kg to 5 |ig/kg. With animals other than humans, for 
example, the above -described doses can be converted based on the body 
weight ratio or volume ratio of a target site for administration (e.g. 
average values) between the objective animal and humans, and the 

35 converted doses can be administered to the animals. Subjects for 
administering compositions comprising the vectors of this invention. 



• .45 " 

I 

• • ' I » , ' ' , 

" » 

include 'all 'mammals, .such as humans, monkeys, mice, rats, rabbits, 
sheep, cattle, and dogs. , t 

i 

Brief Description of the Drawings • 
5 Fig. ^ 1 'represents, the nucleotide sequence of a NotI fragment 

encoding a Fcib (H and L chains)., of a neutralizing antibody raised 
agamst.NOGO. ; Protein-coding sequences are shown in capital* letters . 
Further, nucleotide 4 sequences, of the SeV E signal, Intervening 
sequence, and S. signal are shown as an underline-dotted underline-: 

10 underline. A w^vy underline represents a site which develops the same 
cohesive end as NotI, and, using this sequence, the coding sequences 
of the H and L chains can be cloned into t;he 'Hot I sites of separate 
vectors, for example. 

Fig. 2 represents oligonucleotides, used in construbtirig the 

15 fragment ericqding Fab, which is shown in, Fig. 1. SEQ ID NOs: 12 to 
42 were assigne.d in this order to SYN80 Fl to SYN80 R16. 

Fig. 3 is a schematic representation of configurations of the 
oligonucleotides shown in Fig. 2.. 

Fig . 4 represents schematic diagrams showing, the structures of 

20 a transmissible-type virus (SeV18+IN-l) (panel A) and a 
transmission-deficient type virus* (SeV18+IN-l/AF) (panel B) , which 
are carrying the Fab gene of the NOGO-neutrali zing antibody. It also 
shows photographs of RT-PCR confirmation of the viral genome. 

Fig. . 5 represents photographs showing Fab expression from a 

25 transmissible- type virus or a virus defective in the F gene, both 
carrying the Fab gene of the. NOGO-neutralizing antibody. A 
transmissible-type SeV vector carrying the GFP gene was used as a 
negative control (NC) . Antibody expressions two (d2) or four (d4) 
days after infection are shown. 

30 Fig. 6 represents photographs showing the action of SeV carrying 

the IN-1 gene, against the activity of q-pool, which affects NIH-3T3 
cell morphology. Micrographs of NIH-3T3 cells three days after 
culture initiation (two days after SeV infection) are shown for each 
of the conditions. (A) using a plate untreated with q-pool; (B) using 

35 a plate treated with q-pool; (C) using a plate treated with q-pool 
and cells infected with SeV18+GFP at MOI = 1; (D) a GFP fluorescent 
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photograph taken in the satne visual field as that of (C) , and 
. superimposed on (C) (an indicator of the ratio of SeV-inf e'cted ceils) ; 
and (E) using a plate treated with q- pool and cells infected with 
SeV18+INl at MOI =1. ' * 

'. .5 ' Fig. 7 shows the action of SeV carrying the IN-i gene on the 

proliferation of NIH-3T3 cells. Cell number ratios of NIH-3T3 cells 
three days after culture initiation (two days after SeV infection) 
for eadh of the conditions were measured using Aiamar blue, based 
• ■ on mitochondrial activity . (A) 'Using a pi ate untreated with q-pool ; 

.10 (B) using a plate treated with q-pool (l. |ig/cm 2 ) ; (C) using a plate 
treated with q-pool (10 |ig/cm 2 ) ; and (,D) using a plate treated with 
q-pool - (30 jig'/ cm 2 ) and cells infected with SeV18+INl at MOI = 1. 

Fig. 8 is a series of . photographs showing the action of SeV 
carrying the IN-1 gene, against the activity of q-pool, which affects 
15 the neurite outgrowth of neurons of ' rat. dorsal root ganglion. 
• ' ' Mi.crographs of neurons of the rat dorsad root ganglion 36 hours after 
SeV infection (60 hours after culture initiation) are shown for each 
of the conditions . (A) Using a plate untreated with q-pool. and cells 

infected with SeV18+GFP at 1x10 s CIU/500 pi /Well; (C) using a plate 
20 treated with q-pool and cells infected with SeV18+GFP at 1x10 s CIU/500 
|il/well; (B) and (D) are GFP fluorescence photographs in the same 

visual fields as those of (A) and (C) respectively; and (E) and (F) 

i . . . 

use plates treated with q-pool and cells infected with SeV18+INl at 

1x10 s CIU/500 ill/well. 

25 Fig. 9 is a series of photographs showing a time course of changes 

in GFP-derived fluorescence after the intra-auricular administration, 
of SeV vector carrying the GFP gene to mice. A transmissible-type 
SeV vector carrying the GFP gene (SeV18+GFP: 5xl0 6 GFP-CIU/5 |ll) , or 
an SeV vector defective in the F gene (SeV18+GFP/AF : 5x10^ GFP-CIU/5 

30 |il) , was intra-auricularly administered to mice, and GFP protein 
fluorescence was observed from outside over time. 

Fig. 10 shows a quantitative assessment (1) of the 
intra-auricular administration method . Assessment with an SeV vector 
carrying the lucif erase gene: (A) Administration titer dependency. 

35 A transmissible-type SeV vector carrying the luciferase gene 
(SeV18+Luci) was intra-auricularly administered to mice at varied. 
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administration titers (BxlO 4 , 5xl0 5 , 5x1 6 6 CIU/5 pi), the auricles 
were cut off two days after administration, and the tissues were 
homogenized to • examine luciferase activity (n=3) . Changes in 
luciferase, activity dependent on .the acjministration titer were 

5 observed. (B) - Time course.' SeV18+Luci \ (5xl0 6 CIU/5 111) was 
intra-auricularly administered , to mice, each of the auricles were 
excised, over , time, and tissues were then homogenized to examine 
luciferase activity (n=3) . . • ♦ 

Fig. 11 represents photographs and a graph showing a quantitative 
10 assessment (2) of the intra-auricular administration methQd. 
Assessment with an SeV vector carrying the GFP gene: SeV18+GFP (5xl0 6 

GFP-CIU/5 pi) was intra-auricularly administered to mice, and GFP 
protein fluorescence was observed from outside over time . (n=4 } . (A) 
GFP fluorescence photographs . (B) Quantification of GFP fluorescence 

15 intensity. Green fluorescence was extracted with image processing 
software, Adobe Photoshop, and fluorescence intensity was then 
quantified with image -analyzing software, .NIH image. 

Fig. .12 is a series of photographs and a graph showing the 
usefulness of the intra-auricular administration method in light of 

20 a repeated administration assessment method. SeV18+GFP/AF (*5xl0 6 
GFP-CIU/5 |il) was administered to the right auricle of mice (the first 
administration) , 'and then one, two, four, six, eight, 2*8, and 62 days 
after administration respectively, SeVl8.+GFP/AF (5xl0 6 GFP-CIU/5 |Xl") 
was administered to the left auricle (the second administration) . 

25 After each of the administrations, changes in GFP fluorescence 
intensity were examined over time . (A) GFP fluorescence photographs . 
(B). Quantification of GFP fluorescence intensity. 

Fig. 13 represents photographs showing the identification of 
infected cells by the intra-auricular administration method. (1). 

30 SeV18+GFP/AF ( 5xl0 6 GFP-CIU/5 was intra-auricularly administered 
to mice, auricles were excised two days after infection, and frozen 
sections thereof were prepared to observe GFP fluorescence under a 
fluorescence microscope (A) . The same continuous section was stained 
with an anti-GFP antibody (C) . (B) shows these images superimposed. 

35 Fig. 14 is photographs showing the identification of infected 

cells by the intra-auricular administration method (2) . SeV18+GFP/AF. 



(5xl0 6 GFP-CIU/5 was intra-auricularly administered to mice, 

auricles were excised two days after infection!, and frozen sections 
thereof were prepared to observe GFP fluorescence under a fluorescence 
microscope (different mice from those in- Fig. 13). . * 

Fig. 15 is a schematic representation of the conf igurations of 
'oligo DNAs used in synthesizing the gene fragment (SYN205-13) of the 
anti-CD2 8 antibody. 

^ig. 16 is a schematic diagram showing the construction of SeV 
vector cDNA carrying the anti-CD28 antibody, gene . 

Fig. 17 is a photograph showing RT-PCR confirmation of the viral 
genome of a SeV vector carrying the anti-CD2 8. antibody gene 

(SeV18+(XCD28cst/AF-GFP) . 

Fig. 18 is photographs showing antibody expression from an SeV 

vector carrying the (XCD28 gene (SeV18+aCD28cst/AF-GFP) . 

Fig. 19 is a series of photographs showing a time course of changes 
in GFP-derived f luorescencle after intr^-auricular administration of 
the. SeV vector carrying th£ anti-CD28' antibody (aGD28cst) and; GFP 
genes (SeV18+ocCD28cst/AF-GFP) into mice. 5xl0 6 GFP-CIU/5 |il was 
intra-auricularly administered to mice, and GFP protein fluorescence 
was observed from the outside over time; to compare it with that in 
the, SeV18+GFP/AF administered group. 

Fig. 20 is a series of photographs showing a time course of changes 
in GFP-derived fluorescence after the intra-auricular administration 
of SeV18+aCD28cst/AF-GFP to mice, when CTLA4-Ig protein was jointly 
administered in the initial stage of infection. 5xl0 6 GFP-CIU/5 |il 
was intra-auricularly administered to mice, and one hour and ten hours 
after administration, CTLA4-Ig protein (0.5 mg/body) was 
intraperitoneal ly administered. GFP fluorescence was observed from 
outside over time, to compare with the GFP fluorescence of a similarly 
treated SeV18+GFP/AF-administered group. 

Fig. 21 shows the quantification of GFP- fluorescence intensity. 
Based on fluorescence photographs of Figs. 19 and 20, green 
fluorescence was extracted with image processing software, Adobe 
Photoshop, and then fluorescence intensity was quantified with 
image -analyzing software, NIH image. 

Fig. 22 is a series of photographs showing differences in 
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GFP-deriVed fluorescence intensity . due to differences in the site 
carrying- the GFP gene (in vitro confirmation) . SeV18+GFP/AF or 
SeV18+otCD28cst/AF-GFP was transfected to ^LC-MK2 cells at MOI =3, 
and GFP flyorescence was observed over time. ".. 

5 - . , ' ' • • ■ . ' . . . " ' < 

Best Mode for Carrying out the , Invention ' 

Hereinafter, the present invention will 'be explained in more . 
detail with ref erence'to Examples, but is not to be construed. as being* ' ». 
limited thereto. • All the references icited herein have been 
10 incorporated as parts of this description.* i 

[Example 1], Construction of a SeV vector, carrying Fab gene 

A treatment vector aiming at the inhibition of axorial outgrowth 
inhibitors (such as NOGO) will be illustrated as an application of 

15 SeV vectors to' spinal cord lesions. Sinqe IN-1 (mouse IgM K type) 
is known as a neutralizing antibody raised against NOGO (Brosamle, 
C. et al., J. Neurosci. 20(21)/ 8061-8068 (2000) and such), a 
transmissible-type SeV vector carrying the IN-1 gene was constructed. 
An F-gene defective SeV vector (transmission-deficient type) was also 

20 constructed. • 
. 1) Total synthesis of the gene 

To construct a SeV vector .carrying the Fab (H and L chains) gene 
of IN-1, a total synthesis of the Fab gene of IN-1 was performed. 
Based on the nucleotide sequence of a single chain Fab fragment of 

25 IN-1 (Accession No. Y08011 ; 1 Bandtlow, C. et al . , Eur. J. Biochem. 
241 (2) 468-475 (1996) ) , a sequence was designed such that the. His-tag 
was. removed, Not I recognition sites were comprised at both ends, and 
an H chain (SEQ ID NO: 10) and L chain (SEQ ID NO: 11) were linked 
in tandem, sandwiching the SeV EIS sequence between them (Fig. 1; 

30 SEQ ID NO: 9) . The sequences and names of the oligo DNAs used in the 
synthesis are shown in Fig. 2, and their configurations are shown 
in Fig. 3. The entire length of the NotI fragment was set so as to 
be 6n (a multiple of 6) . 

2) Construction of a SeV cDNA gene carrying IN-1 (Fab) 
35 The above -synthesized NotI fragment was inserted into 

pBluescript II KS (Stratagene, LaJolla, CA) . After confirming the 



gene sequence, a Not I fragment comprising EIS was excised from this 
plasmid by NotI cleavage, and inserted in to the +18 site (NotI site) 
of plasmids encoding the genomes of a transmissible-type Sendai virus 
(pSeV18+) (Hasan, M . K. et al,, J. Gen. Virol. 78: 2813-2820 , ' 1*997 ; 
Kato, A. et al., 1997, EMBO J. 16: 578-587; and Yu, D. et al . , 1997, 
'Genes Cells 2: 457-466) and an F gene-defective type Sendai virus 
(pSeV18+/AF) (Li, H . -0 . et al . , J . Virol : . 74(14) 6564-6569* (2000) ) , . 
to form pSeV18 + IN-l and SeV18 + IN L l/AE/ 'respectively. 
3) Reconstitution of SeV ( transmissible- type ;: SeV18+IN-l) 

Viruses were reconstituted according to a report by Kato et al. 
(Kato, A. et al . , Genes Cells 1, 569-57,9 (1996)) . : LLC-MK2 cells were 
seeded in dishes of 100 mm in diameter , . at 5x 10 6 cells/dish, and then 
cultured for 24 hours. The cells were then infected at 3 7°C for one 
hour with a recombinant vaccinia virus . expressing T7 polymerase 
(M0I=2), which had been treated with psoralen and long wavelength 
ultraviolet rays (365 nm) f or- 20 minute $, (PLWUV-VacT7 : Fuerst , .T. R. 
et al. t Proc. Natl. Acad. Sci . USA 83, 8122-8126 (1986)). The cells 
were washed with serum-free MEM, and then the plasmids pSeV18+IN-l, 
pGEM/NP, pGEM/P, and pGEM/L (Kato, A. et al . , Genes Cells 1, 569-579 
(1996)) were suspended in Opt i- MEM (200'|il) (Gibco-BRL, Rockville, 
MD).at amount ratios of 12 \ig, 4 jig, 2 H-g, and 4 ng/dish, respectively. 
They were. then mixed with SuperFect tra^nsf ection reagent (Qiagen, 
Bothell, WA) equivalent to 1 \ig DNA/5 left to stand at room 

temperature for 15 minutes, and finally added to Opti-MEM comprising 
3% FBS (3 ml), added to the cells, and cultured. After five hours 
of culture., the cells were twice washed with serum-free MEM, and 
cultured for three days (P0) in MEM comprising 4 0 ng/ml of cytosine 
(J-D-arabinofuranoside (AraC: Sigma, St. Louis, MO) and 7.5 |ig/ml of 
trypsin (Gibco-BRL, Rockville, MD) . 

These cells were recovered, and pellets were suspended in PBS 
(1 ml/dish) . After f reeze-thawing three times, the above -described 
lysates were inoculated to ten-day-old embrionated eggs at 100 |il/egg. 
Incubation while turning the eggs was continued at 35.5°C for three 
days (PI) . The eggs were left to stand at 4°C for four to six hours, 
chorioallantoic fluids were recovered, and then assayed for 
hemagglutination activity (HA activity) to examine virus recovery. 
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HA* activity was, measured according to. a method of Kato et al . 
(Kato, A. et al., Genes Cell 1, 569-579 (1996) ) . That is, a viral 

solution was stepwise diluted with PBS using.a 96-well round -bottomed 

i 

plate, to prepare a two-fold dilution series of 50 \il per well. 
5 Preserved chicken blood (Cosmobio, Tokyo, Japan) diluted with PBS 
(50 |Xl ) to a, 1% concentration was added to the 50 ^ls, and the mixture 
was left to stand at 4°C for 30 minutes, to observe hemagglutination. 
Of the agglutinated dilutions, the dilution rate of the highest virus* 
dilution rate was judged to be the HA activity. Virus number can be 

10 calculated by taking 1 HAU as lx 10 6 viruses. i 

The recovered PI chorioallantoic fluids were diluted 10~ 5 -fold 
and 10" 6 -fold with PBS (when HAU was observed) . or the dilution rate 
was reduced (when no HAU was observed) . They were then . inoculated 
to ten-day-oJLd embrionated heri eggs at; lOp'.jil/egg, and then incubated 

15 at 35.5°C for* three days while turning the eggs (P2) . After 
chorioallantoic fluids were collected, HA activity was measured to 
examine virus recovery. The chorioallantoic fluids recovered at P2 
were diluted 10~ 5 -fold and 10~ 6 -fold, and then similar operations were 
performed (P3) . The chorioallantoic fluids of P3 were recovered to 

20 measure HA activity. HA activity was observed to be elevated', and 
viral reconstitution was judged be successful .. The HA activity values 
(HAU) of the recovered chorioallantoic fluids are shown below. The 
P4 sample titer was calculated to be* 2 9 HAU. (about 5x 10 s ClU/ml) . 



Table 1 



25 



Sample PI 


P2 P3 


P4 




SeV18 + IN-l 2 2 


2 10 2 8 


2 9 


(HAU) 


4) Reconstitution of SeV 


(F gene-defective 




SeV18+IN-l/AF) 



Viruses were reconstituted according to a report of Li et al. 
(Li, H.-O. et al., J. Virology 74. 6564-6569 (2000), WO00/70070) . 
An F protein helper cell was used to reconstitute an F gene-defective 



30 type virus. The helper cells were prepared using the Cre/loxP 
expression inducing system. This system utilizes a pCALNdLw plasmid 
designed to induce the expression of a gene product with Cre DNA 
recombinase (Arai, T. et al., J. Virol. 72: 1115-1121 (1988)). To 
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express the Inserted gene, cells' transformed with the above plasmid 
were infected with a recombinant adenovirus ^AxCANCre) expressing 
Cre DNA recombihase, using a method of Saito et al . (Saito, I. et 
al. , Nucl . Acid.. Res. 23, 3816-3821 (1995) ; , Arai, T. et al . , J.Virol. 
5 72, 1115-1121' (1998) ) . In the caseof SeV-F protein,, transformed cells 
comprising the ( F gene are Listed as LLC-MK2/F7 , while cells 
continuously expressing F protein after' induction with AxCANCre are 
listed as L;LC-MK2'/F7/A. • • 

The F gene-defective type SeV (SeV18+IN-l/AF) was reconstituted 
10 as follows: LLC-MK2 cells were seeded in dishes of 100 mm in diameter 
at 5x .l0 6 cells'/dish, cultured for' 24 hours, and then infected with 
. PLWUV-VacT7 at room. temperature for one )iour, (MOI = 2). The cells 
were washed with serum-free MEM, and then theplasmids pSeV18+IN- 1/AF, 
pGEM/NP, pGEM/P, pGEM/L, and pGEM/F : HN were suspended irt Opt i- MEM 

15 at a weight ratio of 12 (xg : 4 [ig : 2 |ng : 4 \ig : 4 |ig/dish respectively. 
They were then njixed with SuperFect transfection reagent equivalent 

to 1 |xg DNA/5 jil, left to stand at room temperature for 15 minutes, 
and finally added to Opti-MEM (3 ml) comprising 3% FBS, added to the 
cells, and cultured. After five hours of culture, the cells were twice 
20 washed with serum-free MEM, and then cultured in MEM comprising 40 
Hg/ml of AraC and 7.5 |ig/ml of trypsin. After 24 hours of culture, 
the cells were overlaid with LLQ-MK2/F7/A cells (8. 5x 10 6 cells/dish) , 

and cultured in MEM comprising 40 ^g/m! of -AraC and 7 . 5 M-g/nal of trypsin 
for a further two days at 37°C. These cells were recovered, the pellets 

25 were suspended in Opti-MEM (2 ml/dish) , and then freeze/thawed three 
times to prepare P0-lysate. On the other hand, LLC-MK2/F7/A cells 
were prepared by seeding in a 24 -well plate , and, when nearly confluent , 
the cells were transferred into a 32 °C incubator and cultured for 
one day. These cells were transfected with the P0 lysate of 

30 SeV18 + IN-l/AF (200 |Lll/well each) , and cultured in serum-free MEM 
comprising 40 |ig/ml of AraC and 7.5 ^g/ml of trypsin at 32°C. After 
the P2 stage, similar cultures were repeated until the P3 stage, using 
the PI culture supernatant and LLC - MK2 / F7 / A cells seeded in a 6 -well 
plate. 

35 After confirming virus proliferation with HA activity, 

elevation of HA activity was observed in samples after the PI stage.. 
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The titer of samples on the fourth day of the P3 stage (P3d4) was 
. 2.7 x 10 7 ClU/ml. 

5) Confirmation of the viral genome by RT-PCR 

Viral RNA was recovered from a transmissible-type ' Virus 
. .5 ' (SeV18+IN-l) solution (P2 sample) using a QIAGEN QIAamp Viral RNA 
•Mini Kit (QIAGEN, Bothell, WA) . RT-PCR wa's carried out in one step 
using a Super Script One-Step RT-PCR with Platinum Taq Kit (Gibco-BRL, . 
Rockville, MD) . RT-PCR was performed using a combination of 
SYN80F12/SYN80R1 as a primer pair. A gene of the target size was 
. 10 confirmed to be amplified, indicating 'that the viral gene, carried 
the IN-1 gene (Fig. 4, panel" A). 

With the F-gene defective type (SeV18+IN-l/AF) , a similar method 
was performed using a P3d4 sample and a combination of SYN80F12/SYN80R1 
as a primer set. In this case, amplification of a gene of target size 
15 was also confirmed, indicating that the viral gene carried the IN-1 
( , ' gqne' (Fig.4, panel B) . ' 

6) Confirmation of protein > expression derived from a gene carried 
' by SeV 

Since IN-1 is a mouse IgM of K type, it was detected by Western 

20 blotting using a Western blotting secondary antibody: HRP- conjugated 
ant i -mouse ' IgG+ IgM (Goat F(ab')2 Anti-Mouse IgG+IgM (AM14074) : 
BioSource International) (without primary antibody) . 

LLC-MK2 cells grown to conf luency in a 6-well plate were infected 
at M0I=5 with SeV18+IN-l or SeV18-IN-l/AF. Culture supernatants were 

25 recovered two or four days after infection, and these samples were 
concentrated and their contaminants removed using a PAGE prep Protein 
Clean-Up and Enrichment Kit (Pierce) . As a negative control (NC) , 
a transmissible-type SeV vector carrying GFP gene was used for 
infection under the same conditions, and the recovered culture 

30 supernatant was prepared and applied as described above. 3 00 \il of 
culture supernatant was treated to recover 40 |xl of SDS-sample, which 
was applied at 10 fil/lane . Results are shown in Fig . 5 . Bands of about 
47 kDa and about 3 0 kDa were detected under oxidizing and reducing 
conditions, respectively. Molecular weights deduced from the amino 

35 acid sequences were 24.0 kDa for the H chain and 23.4 kDa for the 
L chain. These results were judged to indicate that, under oxidizing. 
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conditions, th$ H and L chains wer'e in bound state, and under reducing 
conditions, .only either the H or L chain was detected in a dissociated 
state, confirming Fab formation. 

5 [Example 2] Functional in vitro assessment of SeV carrying IN-1 gene 
•i • 
INrl i^. known to be a neutralizing antibody raised against the 

* ' ♦ 

axonal outgrowth inhibitor NOGO (Chen, M.S. etal., Nature '403', 434-439 
(2000) ) . Therefore, to functionally assess SeV carrying the- Fab gene' 
of IN-1, it is necessary to observe the activity of promoting axonal 

10 outgrowth undet conditions that suppress the inhibition! of axonal 
outgrowth; that is, in the presence of an axonal outgrowth inhibitor-. 
... A spinal cord extract comprising an inhibitor is,ref erred to as q-popl, 
and was prepared according to the. method reported by Spillmann et 
al. (Spillmanp, A. A. et al . , J. Bipl. Chemv/273, 19283-19293' (1998)) . 

15 Spinal cords' were removed from three adul,t rats to' obtain 1.5 mg of 
q-pool. IN-1 activity was assessed according to the methods of Chen 
and of Spillmann et al . (Chen, M.S. et al . , Nature 403 , 434-439 (2000),; 
Spillmann, A. A. etal., J. Biol. Chem. 273, 19283-19293 (1998)).. Two 
assessment methods were employed, determining the spread of the mouse 

20 fibroblast cell line (NIH-3T3) , and neurite outgrowth in the primary 
culture of . rat. fetal dorsal root .ganglion (DRG) . 

For the assessment using, NIH-3T3 , q-pool was firstly diluted 
in PBS and distributed in a 96 -well culture plate, to an equivalent 
of about 3 0 ^ig/cm 2 , and then incubated at 37°C for two hours. The 

25 plate was twice washed with PBS, and then used for cell culture. In 
a 96-well plate treated (or untreated) with q-pool, NIH-3T3 cells 
were seeded at a ratio of lxlO 3 cells/well, and culture thereof was 
initiated using D-MEM comprising 10% FBS. One day after initiating 
culture, the above cells were infected with SeV of various titers. 

3 0 Two days after infection, morphology was inspected and cell number 
was assessed. Alamar Blue was utilized to assess cell number 
(BIOSOURCE International Inc. : California, USA) . Morphologically, 
cells cultured in plates untreated with q-pool had a so-called 
fibroblast -like shape, but many spherical cells were observed when 

35 cultured in plates treated with q-pool, (Fig. 6(B) ) . Also, when the 
control SeV vector, SeV vector carrying the GFP gene (SeV18+GFP) , 



was infected to cells treated with q-pool, many spherical cells were 
similarly observed (Fig. 6(C)). However, in culture systems where 
SeV vector carrying the IN-1 gene (SeV18 + INl) was infected to cells 
treated with q-pool, few spherical celis and many fibroblast- 1 like 

.5 ' shaped cells were observed (Fig. 6(E) ) . That is, as already reported, 
•the function of IN-1 in suppressing the morphological change of NIH-3T3 
cells caused by q-pool was confirmed, indicating that IN-1 derived 
from the gene carried- in the SeV vector comprised this function. 
Further., the same system was assessed from a viewpoint of cell number 

10 (cell proliferation) . In plates not treated with q-pool, or treatied 
with a low concentration of q-pool,. the ef'f ect :of suppressing the 
proliferation of NIH-3T3 cells was observed only when SeV18+INl was 
, ' infected to cells at high MOIs (MOI = 3,'lb, and 30.) (Fig. 7 (A) -(C)). 
Since no clear morphological lesions were observed in cells, it is 

15 judged that growth inhibition but not cell injury was observed. 
, ' Although there have been no reports in this respect to date, it is 
conceivable that such activity may appear when the IN-1 concentration 
is extremely high. Further, this proliferation inhibitory effect was 
not observed in high concentration q-pool treatment (Fig. 7 (D) ) . That 

20 is, in these cases, q-pool inhibits the activity of IN-1, further 
complementing the inhibition of . q-pool' activity by IN-1 . 

As another method for assessing IN-1 activity, assessment was 
performed by measuring effects onneurite outgrowth in a rat DRG primary 
culture system . In this case also, q-pool was firstly diluted' in 

25 PBS and distributed in a 24 -well type I collagen-coated culture plate 
(Asahi Technoglass, Chiba) , to the equivalent of about 25 jxg/cm 2 , and 
then incubated at 37°C for two hours. After twice washing with PBS, 
the plate was used for cell culture. Dorsal root ganglion was excised 
from the 14 -day-old embryos of SD rats (Charles River Japan, Kanagawa) , 

30 and explanted in D-MEM comprising nerve growth factor (NGF, Serotec 
Ltd, U.K.) at a final concentration of 100 ng/ml, and 10% FBS. twenty 
four hours after culture initiation, SeV18+GFP or SeV18+INl was 
infected to cells at 1x10 s CIU/500 |il/well. Thirty six hours after 
infection, cell morphology was examined under a microscope . In plates 

35 without q-pool treatment, neurite outgrowth was observed for cells 
infected with the control SeV, SeV18+GFP (Fig. 8(A)); however, in 
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q-pool-t'reated ( plates, only very little neurite outgrowth was observed 
(Fig. 8(G)): Fig. 8(B) and Fig. 8(D) show GFP florescence photographs 

in the same visual field as Fig. 8(A) and Fig. 8(C) respectively, 

i 

to visualize, the extent of SeV18+GFP infection. On the other hand, 
5 also in q-]po6l- treated plates, very- conspicuous neurits outgrowth 
was observed' for cells infected. with SeV18 ,; fINl (Fig. 8(E) and (F) ) . 
That is, with regards to neurite outgrowth, the function of IN-1 in 
suppressing neurite outgrowth inhibitory activity due td> q^pool was' 
confirmed, and.it was judged that IN-1 derived from the gene carried 
10 in the SeV vector comprised this function.' ♦ 

[Example 3] An in vivo assessment system for assessing vector 
expression durability, and. expression after repeated administration 
To assess' the potential of t vector 'expression durability and 

15 repeated administration, it is important to establish a more efficient 
and more reliable in vivo assessment system. This example discloses 
an assessment system by a newly developed mouse intra-auricular 
administration. It was proved that when a transmissible- type SeV 
vector carrying the GFP gene (SeV18+GFP: 5xl0 6 GFP-CIU/5 |ll) , or an 

20 F gene-defective type SeV vector (SeV18+GFP/AF : 5xl0 6 GFP-CIU/5 , 
was intra-auricular ly administered to mice, it is possible to observe 
fluorescence of the GFP protein expressed in infected cells 
noninvasively, from outside (Fig. 9'). This assessment system is 
noninvasive, and enables time -dependent observation of the SeV 

25 vector-derived protein (GFP) expression using the same individual, 
and thus this system can be thought to be very suitable .for the 
assessment of gene expression durability. Further, since the 
time -dependent changes can be monitored in the same individual, the 
number of animals used in experiments can be significantly reduced. 

30 As the actual time -dependent changes, GFP protein fluorescence could 
be observed until the fourth day of administration, with a peak on 
the second day, and virtual disappearance on the fifth to sixth day 
of administration (Fig. 9) . 

To judge whether or not these changes in GFP fluorescence 

35 quantitatively reflect the kinetics of gene expression by SeV, a 
similar intra-auricular administration was performed with a. 
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transmissible-type SeV vector carrying the lucif erase gene 
(SeV18+Luci: Yonemitsu, Y. et al . , Nat. Biotech'. 18, 970-973 (2000) ) . 
Changes in luciferase protein activity were first confirmed to be 
observed to be dependent on administration titer (Fig. 10 (A) ) . Next, 

• -5 ' the time -dependent changes in the expression of the intra-auricular 

•luciferase protein were quantified, confirming that its expression 
level, slightly decreased on the fourth day of' administration, with . 
a peak 'on the second day, and almost base-line level expression on 
the seventh and eleventh days of administration- (Fig. 10 (B) ) . In this 

,10 case, experiments administering the sa!me type of SeV carrying the 
GFP gene (SeV18+GFP) were carried out at the same time, to examine, 
time -dependent changes in GFP fluorescence. Green fluorescence was 
extracted from a GFP fluorescence photograph (Fig. 11 (A) ) with Adobe 
Photoshop image processing software (Ad6fc>e Systems Incorporated, CA, 
15 USA), and the fluorescence intensity was quantified with NIH image 

, . / analyzing software (National Institute ,of Hfealth, USA) (Fig. 11(B) ) . 
As a result, an excellent* correlation was observed between the 
time -dependent changes obtained from the luciferase activity (Fig. 
10(B)) and those obtained from the fluorescence intensity (Fig. 11(B) ) . 
20 That is, changes in GFP fluorescence coincided well with those in 
lucif erase activity . Therefore, monitoring of changes in GFP 
fluorescence intensity was judged to enable discussion of relative 
quantities . 

Examinations were also performed for assessing expression after 
25 repeated administrations. After administering SeV18+GFP/AF (5xl0 6 
GFP-CIU/5 jLil ) to the right auricle and confirming the expression 
thereof, the same SeV18+GFP/AF (5xl0 6 GFP-CIU/5 [il) was administered 
into the left auricle at varied administration times . to examine 
expression (Fig. 12 (A) ) . Further, in this case also, GFP fluorescence 
30 intensities were quantified and expressed (Fig. 12(B)) . One and two 
days after the right auricular infection, the left auricular infection 
and expression were confirmed. However, four days after the right 
auricular infection, the degree of left auricular infection was 
significantly decreased, and six days after the right auricular 
35 infection, the left auricular infection was almost gone. Eight days 
after the right auricular infection, there was virtually no left. 
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auriculat infection, .although a 'slight infection was confirmed 62 
days after "infection. This phenomena were thought to indicate that 
this assessment 'method is a good tool for examining the effect of 
SeV vectors^ on the immune system, and. at the' same time, is an excellent 
5 . experimental *' sys.tem for ' assessing . expression, after repeated 
administrations. ■ 

Next, cells infected by intra-auricular administration to mice 
were examined, SeV18+ GFP/AF (5xl0 6 CIU/5 was intra-kuricularly* 
administered to.mice . Two days after infection, auricles were excised 

10 to prepare frozfen sections, which were observed for GFP fluorescence 
under a fluorescence microscope, arid*, at the same time, stained with 
an anti-GFP antibody (Molecular Probes Inc., , Eugene OR, USA). GFP 
fluorescence and positive cells recognized by the. anti-GFP antibody 
were both present in corium cells (Fig. pL 3 ) When the auricular tissues 

15 of other ' individuals were examined,/ infections around the 
perichondrium (Jfig. 14(A))', .the corium near the perichondrium (Fig. 
14 (B) ) , the corium near the epidermis (Fig. 14 (C) ) and such were 
observed /'however, there was no infection to the epidermis and elastic 
cartilage. Therefore, the. cells infected by the present 

20 administration method were judged to be auricular corium and 
perichondrium (including fibroblasts) . • 

[Example 4] Construction of a SeV. vector carrying anti-CD28 antibody 
(GCCD28) gene 

25 T cell activation is induced by the reaction of the 

antigen-presenting cell's MHC class II (or class I) /antigen peptide 
complex with T cell receptors (a primary signal), and the reaction 
of CD80(CD86) with co-stimulator molecules such as CD28 (a secondary 
signal or costimulatory signal) . T cells thus activated are later 

30 mitigated by the reaction of CD80 (CD86) with suppressive costimulator 
molecules such as CTLA-4 . Blocking these costimulatory signals is 
known, to induce peripheral immune tolerance. Therefore, to realize 
the long-term expression of the products of genes carried in SeV vectors 
for therapies in the living body, vectors carrying an antibody gene 

35 for inhibiting a costimulatory signal-associated gene and inducing 
peripheral immune tolerance are exemplified. An F gene-defective type 
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SeV vector (transmission-deficient type)', carrying a single- stranded 
. antibody gene against CD28 (aCD28) , was constructed to induce immune 
tolerance by inhibiting T cell activation- with an antibody raised 
against CD28. 1 * 

'. .5 1 Total synthesis of the gene 

To construct a SeV vector carrying the (XCD28 gene, totai 
synthesis of the gene was carried out . Based on the aCD28 gene sequence, 
'i.. (DDBJ database SYN507107) reported by Grosse-Hovest, L. et'al., total 

synthesis of the aCD28 (single-stranded, antibody of LV chain and HV 
10 chain) gene was performed, placing Xbdl sites at the both ends of 
the gene sequence. This synthetic Xbal fragment (SEQ ID NO: 43) 
(referred to as SYN205-13; six nucleotides each end comprise the Xbal 

site; the 0CCD28. amino acid sequence is set forth in SEQ ID NO: 44) 

• . ■ . • ■ 

•was introduced into the pBluescript II SK+, t vector (pBluescript/aCD28) . 
15 The sequences and names of oligo DNAs ilsed in the synthesis are set 
,■ 1 forth below, and their dispositions are shown in Fig. 15. Further, 
schematic diagrams of the vector construction are shown in Fig. 16. 
' A DNA fragment was also prepared comprising an Xbal site between the 
mouse antibody K L chain signal peptide (SEQ ID NO: 46) and the EIS 
20 sequence of SeV, and with a Nhel/NotI site at both ends. The Nhel 
site of this DNA fragment was ligated with the Xbal site of pGEM-4Z 

vector (Promega) to construct the cassette plasmid pGEM-4Zcst (SEQ 

■ •'''■* 
ID NO: 45, only showing the NotI fragment comprising an EIS sequence) . 

The Xbal fragment comprising the 0CCD28 gene of pBluescript/aCD28 toas 
25 introduced into the Xbal site of the pGEM T 4Zcst vector, to construct 
aCD28 gene (ocCD28cst gene) comprising the above-described signal 
peptide and EIS sequence of SeV. The total length of the NotI fragment 
comprising the 0CCD2 8cst gene thus obtained was designed to be a multiple 
of 6 (6n) . 

30 

Table 2 Sequence and name of oligo DNA used in synthesis 
SYN205F01 (SEQ ID NO: 47) 

TCTAGAGACATCGAGCTCACTCAGTCTCCAGCTTCTTTGGCTGTGTCTCTAGGGCAGAGAGCCA 
CCATCT 

35 SYN205F02 (SEQ ID NO: 48) 

AGGGCAGAGAGCCACCATCTCCTGCAGAGCCAGTGAGAGTGTTGAATATTATGTCACAAGTTTA 
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ATGCAG , ; 

SYN205F03 (£EQ ID NO: 49), , 
ATGTCACAAGTTTAATGCAGTGGTACCAGCAGAAGCC^ 
TGCTGC • ' 

5 SYN205F04 (SEQ ID NO:' 5.0) ' • ' f . 

CCTTACACGTT^GAGGGGGGACCAAGCTGGAAATAAAACGG^ 
GCGGAT 

SYN205F05 (SEQ ID' NO': 51) ' • 

CGGTTCTGGCGGTGGCGGATC^GGtGGCGGAGGCTCGCAGGTGAAACTGCAGC^ 

10 GGCCTG * ' ' 

; ' • • • . * 

SYN205F06 (SEQ ;ID NO; 52) . ' V 

AGCAGTCTGGACCTGGCCTGGTGACGCCCTCACAGAGCCTpTCC^TCACTTGTACTGTCTCTGG 
GTTTTC 

SYN205F07 (SEQ ID NO: 53) " ',' ;.\ 

1 5 GACAACTCCAAGAGCGAAGTTTTCTTAAAAATGAACAGTQTGCAAGCTG 
ATTACT , ■ 

SYN205F08 (SEQ ID NO: 54) 

TGACACAGCCGTGTATTACTGTGCCAGAGATAAGGGATACTCCTATTACTATTCTATGGACTAC 
TGGGGC 

20 SYN205R01 (SEQ ID NO: 55) 

TCTAGACGAGGAGACAGTGACCGTGGTCCCTTGGCCCCAGTAGTCCATAGAAT 
"■ SYN2 05R02 '(SEQ ID NO: 56) 

ACTTGGCTCTTGGAGTTGTCTTTGCTGATGCTCTTfCTGGACATGAGAGCCGAATTATAATTCG' 
TGCCTC 

25 SYN205R03 (SEQ ID NO: 57) 

. CGAATTATAATTCGTGCCTCCAGCAGCCCATATTACTCCCAGCCACTCCAGTCCCTG.TCCTGGA 
GACTGG 

SYN205R04 (SEQ ID NO: 58) 

GTCCCTGTCCTGGAGACTGGCGAACCCAGTGAACACCATAGTCGCTTAATGAAAACCCAGAGAC 
30 AGTACA 

SYN205R05 (SEQ ID NO: 59) 

CCCCGTCCGAACGTGTAAGGAACCTTCCTACTTTGCTGACAGAAATAGATTGCAACATCATCCT 
CGTCCA 

SYN205R06 (SEQ ID NO: 60) 
35 TGCAACATCATCCTCGTCCACAGGATGGATGTTGAGGCTGAAGTTTGTCCCAGACCCACTGCCA 
CTAAAC 
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SYN205R07 (SEQ ID NO: 61) 
. CAGACCCACTGCCACTAAACCTGGCAGGGACCCCAGATTCT^ 
GAGTTT 



• -5 * 

Construction of F generdef ective type SeV 1 cDNA carrying (XCD2 8 gene 
(pSeV18+(XCD28cst/AF-GFP) ' 

After confirming the gene sequence of the above -constructed Not I 
f ragment the Not I fragment was excised from this plasmid, and inserted 
.10' to the +18 site (NotI site) of the F gene-defective type SeV cDNA 
carrying the green fluorescent protein (GFP) gene . (pSeV18 + /AF-GFP) 
(Li, H.-O. et al., J. Virol. 74(14) 6564-6569 (2000)) to construct 
; pSeV18+(XCD28cst/AF-GFP. 

3)' Reconstitution of F gene-deficient type SeV carrying (XCD28 gene 

15 (SeV18+<xCD28cst/AF-GFP) ' 

Viral reconstitutiori was carried out according to the report 
by Li et al. (Li, H.-O. et*al., J. Virology 74. 6564-6569 (2000), 
WO00/70070) . An F protein helper cell was utilized, to reconstitute 
an F gene-deficient type virus. The helper cell was prepared using 

20 the Cre/loxP expression inducing systeni. This system utilizes the 
pCALNdLw plasmid, designed to induce the expression of a gene product 
with Cre DNA recombinase (Arai , T. et al . , J. Virol. 72: 1115-1121 
(1988)) . To express the inserted gene, cells transformed with the 
above plasmid were infected with the recombinant adenovirus (AxCANCre) 

25 expressing Cre DNA recombinase, according to the method of Saito et 
al. (Saito, I. et al., Nucl. Acid. Res. 23, 3816-3821 (1995), Arai,. 
T. etal., J. Virol. 72, 1115-1121 (1998)) . In the case of SeV-F protein, 
transformed cells comprising the F gene are described as LLC-MK2/F7, 
while cells continuously expressing F protein after induction with 

30 AxCANCre are described as LLC-MK2/F7/A. 

SeV18+aCD28cst/AF-GFP was reconstituted as follows: LLC-MK2 
cells were seeded in dishes of 100 mm diameter at 5x 10 6 cells/dish, 
cultured for 24 hours, and then infected with PLWUV-VacT7 at room 
temperature for one hour (MOI = 2) . After the cells were washed with 

35 serum-free MEM, plasmids pSeV18+aCD28cst/AF-GFP, pGEM/NP, pGEM/P, 
pGEM/L, and pGEM/F-HN were suspended in Opt i- MEM at a weight ratio 
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of 12 \ig?: 4 jig , : 2 \ig : 4 ^ig : 4 ng/dish respectively, and then mixed 
with a 1 \ig DNA/5 ^il- equivalent SuperFect transaction reagent. The 
mixture was left' to stand at room temperature for 15 minutes, added 
into Opti-tyEM (3. ml) comprising 3% FBS, added to the cells, and then 
5 . cultured. After cultuiring forgive hours/ the cells were washed with 

a serum- free' MEM twice, and then, cultured in MEM comprising 40 |lg/ml 

♦ 

of AraC and 7.5 ; p.g/ml of trypsin. After 24 hours of culture, the cells 
were overlaid with LLC-MK2/F7/A cells (8.5x 10 6 cells/dish), and* 
cultured for further 2 days at.37°C in MEM comprising 40 Jlg/ml of 

10 AraC and 7.5 Jig/ml of trypsin. These cells. were recovered, and pellets 
were suspended in Opti-MEM (2 ml/dish) , and then freeze/thawed three 
times to prepare PO-.lysate. On the other hancjl, LLC-MK2/F7/A cells 
were prepared* by seeding to a 24 -well plate . . When they reached near 
confluency, .they were transferred to/a 3i°C incubator and' cultured 

15 for one day. These cells , were transfected with P0 lysate of 
SeV18+aCD28cst/^F-GFP (200 |il/well each) ,, and cultured in serum-free 
MEM comprising 4 0 Jig/ml of AraC and 7 . 5 |Ltg/ml of trypsin at 32°C. . After 
the P2 stage,, similar cultures were repeated until the P3 stage, using 
the PI culture supernatant and LLC-MK2/F7/A cells seeded in a 6-well 

20 plate . 

The P3 virus titer on the fifth day (P3d5) was 7x 10 6 ClU/ml . 
. 4) Confirmation of viral genome, by RT-PGR 

Viral RNA was recovered from a* viral solution (P3 sample) of 
an F gene-deficient type SeV, SeV18+aCD28cst/AF-GFP, using a QIAGEN 
25 QIAamp Viral RNA Mini Kit (QIAGEN, Bothell, WA) . RT-PCR was carried 
out in one step using a Super Script One-Step RT-PCR with Platinum 
Taq. Kit (Gibco-BRL, Rockville , MD) . RT-PCR was carried out using a 
combinat ion of F6 ( 5 ' - acaagagaaaaaacatgt atgg - 3 ' ) /Rl 9.9 

(5' -GATAACAGCACCTCCTCCCGACT-3 ' ) (SEQ ID NOS : 62 and 63 respectively) 
30 as a pair of primers . Agene of target size was confirmed to be amplified, 

confirming that the viral gene carried the aCD2 8cst gene (Fig. 17) . 
5) Confirmation of protein expression derived from SeV-carried gene 
In a 6-well plate, . LLC-MK2 cells grown to confluency were 
infected with SeV18+ocCD28cst/AF-GFP at MOI = 1, provided with 
35 serum-free MEM (1 ml), and cultured at 37°C (in the presence of 5% 
C0 2 ) . MEM was exchanged one day after infection, and the culture. 
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supernatant was recovered as the sample after four days . As a negative 
'■ control (NC) , cells were infected with the F gene-deficient type SeV 
vector carrying the GFPgene (SeV18+GFP/AF) under the same conditions, 
and culture supernatant was recovered. Samples were condensed' lis ing 
'• -5 ' a PAGE prep Protein Clean-Up and Enrichment Kit (Pierce) , such that 
'300 |ll of the culture supernatant was concentrated to 40 and applied 
as samples for SDS-PAGE electrophoresis at 5 jil/lane for Western, 
blotting. On the other hand, for the Cbomassie Brilliant Blue (CBB) 
staining, v 600 |il of culture supernatant was condensed to 40 jll by a 

10 similar process, and applied at 10 ^l/lane. for testing. As an antibody 
for Western blotting detection, an, Anti : mouse Ig, horseradish 
peroxidase- linked whole antibody (from* -sheep) was used (Amersham 
Bioscience) . Fig. 18 shows the results. A band of about 29 kDa was 
detected, coinciding with the molecular weight predicted from the 

15 amino acid sequence. 

[Example 5] Assessment of* in vivo expression durability of SeV 
carrying anti-CD28 antibody gene 

As part of the functional assessment of the constructed F 

20 . gene-deficient type SeV carrying an ant i-CD2 8 antibody (ccCD28cst) 
gene (SeV18+aCD28cst/AF-GFP) , the in vivo expression, durability 
thereof was assessed. In this case, differences in durability were 
examined using an F gene-deficient type SeV carrying the GFP gene, 
without the anti-CD28 antibody gene (SeV18+GFP/AF) , as a control. 

25 In this case also, because there was no Cor very little) expression 
of the <xCD28cst protein in the initial stages of infection, with the 
aim of supplementing this protein at this stage, assessment was also 
performed in a system in which the CTLA4-Ig protein, which is expected 
to comprise a similar function to that of the 0tCD28cst protein, was 

30 administered on the same day as SeV administration. Although the 
CTLA4-Ig protein is commercially available (Ancell Corporation) , this 
time the protein employed was prepared by methods similar to that 
previously reported (Iwasaki, N. etal., Transplantation 73 (3) 334-340 
(2002); Harada, H. et al . , Urol. Res . 28 (1) 69-74 (2000); Iwasaki, 

35 N. et al., Transplantation 73 (3 ) 334-340 (2002); Glysing- Jensen, T. 
et al., Transplantation 64(12) 1641-1645 (1997)). 
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Expression durability was assessed by the method using the mouse 
intra-auricular administration shown in Example 3 . When a SeV vector 
comprising the QFP gene is intra-auricular ly administered to mice, 
fluorescence, of- .the GFP protein expressed, in infected cells can be 
5 observed . non-inyasively from outside. ^This system enables the 
observation pf SeV vector-derived protein (6FP) expression over time, 
using the same 1 individual. Therefore, it is extremely suitable for 
assessment of gene' expression durability. The F gene-deficient type* 
SeV vector carrying the GFP gene (SeV18+GFP/AF : 5xl(r CIU/5 |ll) or 

10 that carrying the anti-CD28 antibody gene together with the GFP gqne 
(SeV18+aCD28cst/AF-GFP: 5xl0 6 CIU/5 ^1) was intra-auricularly 
administered to mice to observe GFP protein expression over time. 
Further, some of the mice in the both administered groups were 
intraper it ordeal ly injected with CTLA4 1 Ig protein at 0.5 mg/'body, one 

15 hour and ten hours after infection with. SeV (n = 2 each) . Firstly, 
the SeV vectpr carrying an antibody gene (aCD28cst gene in this case) 
aiming at suppressing the costimulatory factor was confirmed to be 
infectious,, even in vivo (Fig. 19) . A difference in GFP expression 
levels was observed.as compared to SeV18+GFP/AF, and this is explained 

20 below. As for durability, durability of GFP protein, though- very 
slight, wais observed in the SeV18+cxCD28cst/AF-GFP administered group 
as compared to the control . That , is, in the* SeV18-i-GFP/AF administered 
group, clear expression. of GFP was dbserved until five days after- 
administration, but six days after administration a sudden 

25 disappearance was observed, with almost no GFP expression. On the 
contrary, in the SeV18+ccCD28cst/AF-GFP administered group, the 
decrease was slight and gradual, and fluorescence of GFP was observed 
even six days after administration (Fig. 19) . The effects of CTLA4-Ig 
protein administration on the same day as SeV infection were clearly 

30 shown. Enhanced GFP expression was observed on administration of the 
CTLA4-Ig protein in both of the SeV18+GFP/AF administered group and 
the SeV18+aCD28.cst/AF-GFP administered group. Further, in the 
SeV18+aCD28cst/AF-GFP administered group, a relatively clear GFP 
. fluorescence was observed even six days after infection (Fig. 20) . 

35 The green fluorescence was extracted from GFP fluorescence photographs 
using Adobe Photoshop image processing software (Adobe Systems 



Incorporated, CA, USA) , and .fluorescence intensity was quantified 
with the image analyzing software, NIH image (National Institute of 
Health, USA) . Fig. 21 shows the results. Along with the increase in 
GFP expression when CTLA4-Ig protein was administered, the effect, 
though slight, of carrying the aCD28cst gene in SeV on the expression 
•durability of a protein (GFP in this case)' deprived from the SeV-carried 
gene, was confirmed. These results demonstrate the effect of 
inhibiting cost imulator activity on SeV infection and its durability, 
indicating the certainty of this concept. Furthermore, even though 
infection with the SeV vector alone has 1 little effect on expression 
durability, the results indicate tl^e possibility of prolonging 
expression durability by simultaneously administering a protein 
expected to have a similar. mechanism at the initial stage of SeV 
infection. \ . 

Fluorescence due to GFP protein was confirmed to be weaker in 
the S'eV18+ocCD28cst/AF-GFP £dministered,group than in the SeV18+GFP/AF 
administered group, using an in vitro system as described below. 
LLC-MK2 cells were infected with either SeV18+GFP/AF or 
SeV18+ctCD28cst/AF-GFP at MOI =5, and GFP expression was observed 
over time under a fluorescence' microscope (Fig. 22) . Sixteen hours 
after infection, GFP was observed in cells infected with SeV18+GFP/AF, 
but not in cells infected with SeV18+aCD28cst/AF-GFP . GFP 
fluorescence was confirmed to be expressed in cells infected with 
SeV18+aCD28cst/AF-GFP from 24 hours after infection was observed, 
however the fluorescence was always weaker, and the expression level 
was also lower than for cells infected with SeV18+GFP/AF. A polar 
effect is known regarding differences in the amount of expression 
of a gene carried in the SeV genome (Glazier, K. et al . , J. Virol; 
21 (3) , 863-871 (1977) ; Homann, H.E. et.al. , Virology 177 (1) , 131-140 
(1990)) . That is, since the restart efficiency of RNA polymerase is 
not high, the closer a gene is to the 3' -end of the genome, the higher 
its expression level becomes, and the closer a gene is to the 5' -end, 
the lower its expression level becomes. In fact, the polar effect 
was proved by carrying the same marker gene at various sites, and 
expression level -controlling designs were proposed at the same time 
(Tokusumi, T. et al . , Virus Res 86, 33-38 (2002)) . The GFP gene used 
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in the present .detections was carried at the"-3 ' -end in SeV18+GFP/AF, 
but at the site of the deficient F gene in Seyi8+ccCD28cst/AF-GFP. 
According to thi's design, the GFP level is, high in SeV18+GFP/AF but 
relatively, low. in SeV18+otCD28cst/AF-GFP. • .However, since other SeV 
5 proteins are Expected to be similarly expressed (about the s.ame amount) 
for both vectors, it is presumed that proteins causing immunogenicity 
are expressed ! at about the same level, and that only the detection 
protein (GFP) is reduced in cells* infected with SeV18+aCD28bst/AF-GFP.' 
Considering the above results, the slight extension of gene expression 
10 confirmed in the SeV18+aCD28cst/AF-GFP administered group, using. an 
intra-auricular administration system, su'ggests the actual extending 
effect is greater than that predicted frpm observations of GFP. 

Industrial Applicability ' 

15 The ' present invention has provided paramyxoviral vectors 

expressing polypeptides comprising antibody variable regions. The 
vectors of this invention are suitable as vectors for gene therapy 
to be administered in vivo or ex vivo to the living body. In particular, 
a vector expressing an antibody fragment against a neural elongation 

20 inhibitor is useful in gene therapy for the nerve lesion. Further, 
a vector of this invention expressing an antibody inhibiting the signal 
transduction of immune activation enables a long-term expression of 
a gene from the vector and a repeated administration thereof: 



■. CLAIMS 

t 

1 ' 

1. A paramyxoviral vector encoding a polypeptide that compfises an 
antibody variable region. * 

^5 ' \ . ■. . 

2. The viral vector of qlaim 1, wherein the 1 paramyxovirus is a Sendai 

virus . ". ; * ' . 

» , • • . 

3. The viral vector of cl^im 1, wherein the polypeptide is a secretory 
10' type. ■'. 

4. The paramyxoviral veictor of claim 1 , "wherein the vector encodes 

f 

a polypeptide comprising an antibody H chain variable region, and 

• • ■ > 

a -polypeptide comprising an antibody L, chain variable region. 
15 ' " \ 

5., The. viral vector of clalim. 4, wherein the polypeptide comprising 
an antibody H chain variable region and the polypeptide comprising 
an antibody L chain variable region are linked to each other to form 
a Fab. • 

20 

. 6. The viral vector of claim 5, wherein at least one of the antibody 
variable regions is derived from an antibody against a ligand or a 
receptor . 

25 7. The viral vector of claim 6, wherein the antibody binds to a protein 
that inhibits the survival or differentiation of neurons or axonal 
outgrowth. 

8. The viral vector of claim 1, wherein the antibody is an antibody 
30 against a NOGO. 

9. The viral vector of claim 6, wherein the antibody is an antibody 
against a receptor associated with immune signal transduction, or 
a ligand thereof. 

35 

10. The vector of claim 9, wherein the antibody is an antibody against 
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a recept6r expressed on the surface of a T cell or antigen-presenting 
cell, or - a ligand thereof.. , 
• • '. ... ' ( . 

11. The vegtor of claim 10, wherein the receptor or ligand thereof 
5 is a signal transduction molecule of a costimulatpry signal of a T 

cell or antigen-presenting cell. 

12. The vector of claim 11, wherein the signal transductibn molecule 1 
is a molecule selected from the group consisting of CD28, CD80, CD86, 

10 LFA-1, ICAM-1 <CD54)', PD-1, and ICOS. » 

13. The vector of claim 9, wherein the vectpr further encodes another 
foreign gene: 

• • • . • . • • /• ' • 

' ' • , • *! . ; Y 

15 14. A method fot manufacturing a recombinant polypeptide comprising 

an antibody variable region, wherein the. method comprises the steps 

of: 

(a) transducing the viral vector of claim 1 to a mammalian cell; and 

(b) recovering a produced polypeptide from the mammalian cell 
20 transduced with the vector, or the culture supernatant thereof. 

15. A polypeptide produced by ( the method* of claim 14.. 

16. A method for promoting nerve formation, wherein the method 
25 comprises the step of delivering the vector of claim 7 to a site in 

which the nerve formation is required. 

17. A method for treating a spinal cord lesion, wherein. the method 
comprises the step of delivering the vector of claim 7 to the lesion 

30 site. 

18. A -method for suppressing an immune reaction, wherein the method 
comprises the step of administering the vector of claim 9. 
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19. The method of claim 18, wherein the method further comprises the 
step of administering an antibody against a receptor associated with 



immune signal transduction, ot a ligand thereof , or CTLA-4 or a fragment 
thereof . ' ■ 

20. A method for increasing the expression of a gene from a vetetor 
by prolonging gene expression from the vector, and/or by the repeated 
'administration of the yector, wherein trie tnethod comprises the step 
of administering the vector of claim 9 J ' 

21. The method of claim 2.0, wherein the method further comprises the 
step of administering an antibody against a receptor associated with 
immune signal transduction, ora ligand thereof , or CTLA-4 or a fragment 
thereof . " 

22. A composition of a vector with elevated durability of expression, 
comprising the vector of claim 9 and a pharmaceuticaliy acceptable 
carrier. 1 

23. A gene transduction kit, comprising (a) the vector of claim 9 
and (b) an antibody against a receptor associated with immune signal 
transduction, or a ligand thereof, or CTLA-4 or a fragment thereof. 
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.; ' " , ■ ABSTRACT " 

The present invention provides, paramyxoviral vectors expressing 
polypeptides, that comprise antibody variable regions. A vector of 
5 this invention, encoding antibody variable " regions of the H and L 
chains, succeeded in simultaneously expressing these antibody chains 
to form a Fab> ; and further succeeded in expressing a single chain 
antibody at a high level. The vectors of this invention aire suitable! 
as vectors for .gene therapy, to be administered in vivo or ex vivo 

10 to living bodies. In particular, vectors expressing antibody 
fragments against neurite outgrowth inhibitors are useful in gene 
therapies for nerve lesions. Further, -vectors pf this invention that 
express antibodies which inhibit immune activation signal 
transduction ^enable the long-term expression of genes 'from the 

15 vectors . ' , 
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i 

■ • • • • 

sunup - 1 

' V^flt&fCfcS (Dickman, S. , Science 280: 1196-1197, 1998 0 s £/9p—")rA' 
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2 

1 • . • • ' • • 

» 

#*e*5. ^i«W#6ttrJi*"e,*-feV^»>^^ (SeV) fcJflv^Xfc^ 

i . . . , . . • , 

Paramyxovirus) IwiL, murine parainfluenza virus<£>— 8rCfo<5o 

its '^/^^'^/m^^t^sey^mtm^kLs zti&m^x&ftprz* 

tt, e«*5j:tm«^«|a!©2a©SeVS:fflVAT, tt&tt*#«B. 
(N0G0) Kim-SfSfit* (IN-1) COFab (H&XtfLfO ' 3tfi^«r«MtUfc 
-<^^-^«^t/Co W^>^-i: ^>H:?f«j«K:fifc5bL, fcSSK-2 9 HAU (jfe 
5X10 8 ( Ckli/raL) , te^iH^lli (FitW^^S) -C2. 7X10 7 CIU/raL <D<<??- 

ft&#-C$)47 kDa, &7t&WXm0 kDa<Z>^y KdM&mStU Bft{k*#t?ttH«& 

^w^^^^xnmA^titc^-f^^^-r^mmm^ns ztucxv 
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• • * 

3 

' ... " 

• * 

<fcuqg&lE]&4 (m&L&$) tftimtKZ. zqtcMa*,.&&i/yi-/i'#- 

t&mLxm<. iz^^^t/K-fc^^^>;a7by--i/^ (co- 

stiraqlatory signal; *fStb$lJ$) ftttfttZfoW*^? * 

#t-#5 0 tit, y<v^^y^^jv^^^-^%mmmm^^xmxmm 

» ■ ■ ■ 

( 1 ) ^'mmz'atex v K£=<- ^ * y ^/u*><^ * 

\ *.■■■.. 

(2) '<7 V4fr*X*hZ>, (1) KfEfiO^ \A/7, 

(3) ^y^y^K^^x-fc?), (i) KiE&o^'r/w*^*-, 
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• 4 

. < • ... 

<: 5.) %^m.(o^^jv7,^ 

(6) £fEii£0!M/W*^*--, ( 

(8) ^t^NOGQ^i-S^TfcS, (7) 

(9) ^>6^^^^/U^(D^W*fc{^^!J KKttf 5lftft-T?fc3 
/ (6) Kffif^!M/W^^-s 

(10) ffifltfS, TipflSJ-TtteftJ^ 

(11) ^^Sfc^^y ^vK^, TlfflJ3a*fcfi^il^«03Xr^ ^ 
^7 h y^^^t/K0^mfeim-fc5 v (1 0) KfEittfV^*-^ 

(12) Jv/^feiW, CD28, CD80 V CD86, LFA-1, ICAM-1 (CD54) , . 
PD-K &£Tf I(XSfrbteZm£VmR£frZft'f-X&Z>, (11) KIEHO^ 

(13) $t)(:te^ief5:=-KLtv^, (9) KlSifctf)^ 

(14) ^pr^^^tfm^^^y^^ Koi^t-fcot, 

(a) (1) (C|5^^-C/^-<^>-^> 1 i?Lil)^lfflfla{C^A-r^xa> *5«fc 

(b) !2^*-^A£tifcP$?L^^ 

(15) (14) ^lE^^t-cfcDSSiit^ttrii^D^^K, 

(16) wmfcj&zi&mirzxmx'hoXs nm*ft2j$.£-&z>&m&hz>nmz 

(17) fisi«*ftt-fcot, mmmumz (d ^mm^?*-* 
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5 

• .... 

WlA4litc\*%<DmKZ&*1-%XUZ£b\C%t*, (18) (CIE^^ 

• ' ' ' '; ' -.■■.« 

(2 q) ^-*^oa^o*a*^i*6*3 it^/ifctt^ 

(2 i) ^v^/^^^^fc^^y^^K^M-rs^ $>5w* 
(22) ^m^^^ufc^^^-m^iT'fco-c, (9) ■.»cie*0>-** * 

(2 3) sl^^A^y hT'fcot, (a) (9) KiB^O^.*-, Kbmz 
(b) ^^^/V^O^^^fcf^Oi; #^ K{cm-5ft#fcSW2CTLA4 

fcoT^AX^f^aib^trC^-CfeoT^ctV^ 0i);ttf> 2«tfc«-?:tlJ^±^ 
7 (#l;itffc bfeit;f&OPi?L®]^(0=¥^7^) ^m.oX'()J:< 

tetiMttfc^^ (CDR) <DV^-ftlfr%$ttT$jmmi\frL>teiX^X£<, =Sr 



WU0J/1U218J • ixri/jrifj/u'/uud 

.6 

i* • * . • 
'•..>■•' . . 

Wmatm^fc^mcOCdRl, CDR2*' &£mdM<D\,^-ftlfr*^tsh<DX&>iX- 

CDRK CDR2, *5k^CDR3^3oOCDR^tf^T'fc2>„ ^SHEKfe^T'f -M ^ 
ytiftm<6?7XfcMtZb<0&£$.tl< IgM, IgG x IgA, IgE, *5 

IgD <Sr&tf P . 

te\,^v*? ^*3-F*moo Sterna*. y** i^^m, xv> 

<t 9 *n $ v * a & a - K-r a * y * * v*?> k. 
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7 : ' 

• .... 

k*3i>t^7 s * y $ << a ns<? ^ ? y * ^ /\>*m ( 

Paramyxoviridae) fCjR-fS £ -f >W^*fctt-t«)»8|flc*r»i-. /<9 5 * V £ /V • 

7^? y$<i AXWft (Paramyxbvirinae) ( V7. k°o ?^7K*JI % 2 V *? 

.fctfria.— ^e9>f /t^Sft (Pneuraovirinae) /I^JWSilM # = 

Tfi, ^^{Cltir^y^ £«f /^'(Sendai virus) v # y*J\'ffi$4/l'X 
(Newcastle disease virus) x 3o 7c & < #H£.#^ (Mumps virus) x <4 A/ 

(Measles virus) „ RS# ^ (Respiratory syncytial virus) % As 7» 

(rinderpest virus) , S?^^ W— 9>f (distemper virus) v >7 
4 (SV5) , t: h^y^^^y^^if^-Yvu^l, 2, 3^^lf 

t 1 

^tb5o £ *9 Jrffc&tJia^ ty\7L& Sendai virus (SeV) N human parainfluenza 
virus-1 (HPIV-l) N human parainfluenza virus-3 (HPIV-3) % phocine distemper 
virus (PDV) N canine distemper vihis (CDVK dolphin raolbi 11 i virus (DMV) x 
peste-des-petits-ruminants virus (PDPR) x measles virus (MV) % rinderpest 
virus (RPV) N Hendra virus (Hendra) x Nipah virus (Nipah) % human 
parainfluenza virus-2 (HPIV-2) N simian parainfluenza virus 5 (SV5) , human 
parainfluenza virus-4a (HPIV-4a) % human parainfluenza virus-4b (HPIV-4b) 
% mumps virus (Mumps) % £> J; {/Newcastle disease virus (NDV) t£¥tfii£iztlZ) 
o «£ 9 #f L < fi> Sendai virus (SeV) N human parainfluenza virus-1 (HPIV^ 
1), human parainfluenza virus-3 (HPIV-3) ^ phocine distemper virus (PDVK 
canine distemper virus (CDV) N dolphin molbillivirus (DMV) % peste-des- 
petits-ruminants virus (PDPRK measles virus (MV) % rinderpest virus (RPV) 
, Hendra virus (Hendra), te&IJ Nipah virus (Nipah) f5 iltR^ 

nsiM^tfflJv-ef a 0 *««©!>>f^tt, #*l< »/<9 5^y 94a> 



WO 03/102183 1 PCT/JP03/07005 

8 

^tp) Izmir s $4 *x-ktzi*z<Dmm#X'M . x «9 m £ l < n t°n ^ 

frT-Wb (genus Respirovirus) ('$7 ^ ? V V A l^^Wk (Paramyxovirus) b i> m 

^/^m^.i^t utj*. h/N°7-r^7y^^ifi>^/^i^ (hpiv- 

♦ 

i) % t Y-^y^yy^y-f^^^^M (hpiv-3) , 

(BPIV-3) -ti/ffJ $ 4 fr* (Sendai virus; -r^^/^y-f^^/l^ 

(SPIV-10). -'fc.ifa^TfcjfcS. *«9JK::feVVC/<7$$y?^/U;*ri, *t>»£L 
<li^^^ l>^/V^T-fcS„ . rne>W'7^/^«> 3^#U ^£#v ^£&> 

t 

5 0 SeVt£b*<D/<7 ^ ? V V J t ^X&tlX& 
^©jjfliii^- (integration) b*V\ .'^©fcftJfefeifr'Sflffc J: 5^fc£ 

tz\ttm&i¥<D££m\z&ttzmmtf£cfo\ y**/u* 

Tit, SeV*jg«*ftiliftLT-i»^SO*II^B»fei , ti', VS&V&fem 1 

%< , if A*a»e^**»Mfc'*oTftxEic*5ii"ft»*^*-nr^s (y u , 

D. et al., Genes Cells 2, 457-466 (1997)) 0 * ^> Kfll j£S 

flexibility) fc£ttW±£» U 3/ HASfe5 0 fc»fi6£^rf 5SeV<* *-fi, # 
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rft^T-O^lCioTt^f^iXTV^ (Hurwitz, J. L-ef al., Vaccine 
15: 533-540, 1997) c Jlfc#&1r^m&b''l*X$kl : <D2& Irftbh 

^ £ $ixT ^ 5 (Moriya, C. et al., FEBS Lett. 425(1) 105-111 
(1998); WO00/70070) „ i^P-^il^Sr^ tT^^ttlC LfcSeV 

— OHUlX(-tfi£5bL.-C*3 9 (W000/70070; Li, H. -0. et al. , J. Virol. 
74(14) 6564-6569 (2000)) , m&&&] AT? W^Mi &I§8fLT, . t£± 

mz£b\zw J $>z>tzib<D&&i)mftLx^z>o 

i: ft 5 c £ ^tStot-fcS. #(CH^*3 il^L^Srillv^ 
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^4 jv*xhZ><DX\ :o J: 5 ftHttiiJSti^tjT'yf t y^ t tra- K 

t 

) iei^=>-KLWbJ:K $e>tJl0ERNAf4 % 7^/V*&^$&t-&^ft 
xy/<D-ys6f^3- KLTV^Tt><tV\ ^ * y A^^'acytn— • 

btlZo itU fe5S^Ha-C«^iCHN^eMtt^3fe< (Markwell, M.A. et 
al., Proc. Natil. Acad. Sci. USA 82(4) : 978-982 (1985)) , FW^^O^X^ 
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11 

' > i* i • ' 

RNAi: i-tet>h'v #*f ^^nr<y .(rnp) 

y/ARNA, UW&n. P^S®, fcim^&fC^ttfg^ttT-ife^o RNPtefcfflJI&l*) 

b^ffi^tts, '«iftfc£triM*ifc***5. ^7^y y^i^^wMfc* 

fcwm*%hx\,^xi>£<, hzw*fcmm*G£ftv^mM^#fi-x~hr2x 
\ mmmz#\,^xv<<ji>XTt>mm£hs &i^&4A'X&*&m&ztiizbt: 

1*+. 

V-y.fc'py^y.JI N P/C/V M F HN - L 

/W^7^-<^^JR N P/V M F HN (SH) L 

^-fc'U^-f^^M N P/C/V M F H - L 
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1 • . . i ' • . . 

^ NJf^HCOV^Tte M29343, M30202, M30203, M30204, M51331/ 
M55565, M69046', X17218, Pil^lCO^Tte M30202, M30203, M30204, M55565, 
M69046, X00583,''X17007, X17008, Mit^^OV>T.tt D11446, K02742, M30202, 
M30203, M30204; M69046, U31956, X00584, X53056, Fitfe^fcO^Tte D00152, 
D11446, . D17334,. D17335, M30202, M30203, M30204, M69046, X00152, X0213U 
HNjtfij.-f-tCOlyTtt D26475, M12397, M30202, M30203, M30204, M69046, , 
X00586, X02808, 'X56131, LflMSiF-lCOl^Ttf 600053, M30202, M30203, M30204, 
M69040, X00587! X58886S:#flR<©i t B i $..tc*<pi{n,<DV<>( frXtf=i — Ki"-S 
>*affc^fcf9*1"*ltf, N3tfi"7-»ioV\Ttt, CDV, AF014953; DMV, X75961; 
HPIV-1, D01070; HPIV-2, M55320; HPIV-3, D10025; Mapuera, X85128 ; Mumps, 
D86172; MV, K01711; NDV, AF064091; PDPR,' X74443; PDV, X75717; RPV, 
X68311; SeV,.X00087; SV5, M81442; &&Tf Tupaia, AF079780, Pif^^O^ 
Tit, CDV, X51869; DMV, Z47758; HPIV^l, M7408K HPIV-3, X04721; HPIV-4a, 
M55975; HPIV-4b, M55976; Mumps, D86173; MV, M89920; NDV, M20302; PDV, . 
X75960 ; RPV, X68311; SeV, M30202; SV5, AF052755; *> J: Xf Tupaia, AF079780 
, Cjt^Vt- O^tte CDV, AF014953; DMV, Z47758; HPIV-1. M74081 ; HPIV-3, 
D00047; MV, AB016162; RPV, X68311; SeV, AB005796; *5<tt>* Tupaia, AF079780 
> M3tfc-7-£oV*Ttt CDV, M12669; DMV Z30087; HPIV-1, S38067; HPIV-2, 
M62734; HPIV-3, D00130; HPIV-4a, D10241; HPIV-4b, D10242; Mumps, D86171; 
MV, AB012948; NDV, AF089819; PDPR, Z47977; PDV, X75717; RPV, M34018; SeV, 
U31956; SV5, M32248, Fitted {CO CDV, M21849; DMV, AJ224704; 

HPN-1. M22347; HPIV-2, M60182; HPIV-3. X05303, HPIV-4a, D49821 ; HPIV-4b, 
D49822; Mumps, D86169; MV, AB003178; NDV, AF048763; PDPR, Z37017; PDV, 
AJ224706; RPV, M21514; SeV, D17334; *5«fctf SV5, AB021962, HN (H^fcttG) 
iffc^-lCO^Tte CDV, AF1 12189; DMV, AJ224705; HPIV-1, U709498; HPIV-2. 
D000865; HPIV-3, AB012132; HPIV-4A, M34033; HPIV-4B, AB006954; Mumps, 
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• > i- 1 

1 • • 

X99040; MV, K01711; NDV, AF204872; PDPR", Z81358; PDV, Z36979.; RPV, 
AF132934; SeV, U06433; *5«fctf SV-5, S76876 WJ^T#5o ii-U./S-^'T^. 

AM^J^RNA^/ Afl 3' N, P v M N F> HNy *3j;tf 

m^s v y-y-mmzmz. n, p, f, hn, ^.tm^efcsr^-K-rsoRF 
t>jbiE<t h^ks- ? /v* ite* ^pHiM £ no^iae ^t.s:^ 
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.14 • 1 

r * • « * • . 

9 y VJA'X'ttf'-'tts m%.w<7 ^ y y <M'/u*# 

• * * 

sy^s k&> FMaso^m^yy-ftfetn-NP, p, asitfLsefc©*^ 
y 9- 1 mzfe^mmt h ? y •* 9 *s a y-tz r £ ic«t o > y f ^x^y y 

— ©l?fllJ5fe*:fT5 (SK^BBfH- WOOO/70055 *S«kt>* WOOO/70070; 
Li, H. r 6. et al.; J. Virol. 74(14) 6564-6569 (2000)) „ $fc, #J£tf % Fit 

■ • * 

^SSWcDy^/u^yy-^LT, ^y^-yyA^Ebjfel-s^^yU'^ 
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1 • I I 

VSV-G) ZmtfZZ k&V% 5„ ^ISW^^^/^^^ ^-^tt, VSV-KiSeftfc 
^%*ttS*s^—Y*jZfV4fr*^t?-ft'S'£ftZ> 0 V 4 <Dtf) ARNA 

^^•v^/V^-n^ (hemagglutinin) Stt i: ) 4 7 % =■ if (neuraminidase) 
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r" ' • ' ' ' • . 

♦ 

-5 r <t b ; .^mi-^»t.^jtfe^m'fei^i!ittist#^tL'5- £ ft< > 

V^^^©^i^»1-«SeV.©^l®tt365^jc^-t-S (Kato, A. et al. , 1997, 
J. Virol. 71:7266-7272; Kato, A. et al. , 1997, EMBO J. 16:578-587; 
Curran, J. et al.., W001/04272, EP1067179) 0> Z <D£ o ftSl^ft;^?* — I*. 
in vivo *fcttex.vivo^»t*#tt^*^e%*Affi^^^^^^-^bT 

i 

! . ■ i . 

'Kfc LT«; -^^©fitfr^JI: (full body) T*fcoT'bJ:<, ttW«:IB«i" 
Fab, F(ab')2 % *fcfi scFv ft ^09*-?*. 5. ^t^Sff >t* «T a- 

SeKORF^W, *3J:a/*yttt5 , (^t>i£V^!>-ry^^MeM0RFi5 , FW.5-« 

? y * >T )\>* \Zft#;&te?-*&A-f 5 y J A^<Dffi\ffiK<Di& y * ? u 
K<0im;&56<Dte!££ft<5 ^Ste^-M"*-*****^ (Journal of 
Virology, Vol. 67, No. 8, 4822-4830, 1993) 0 ^AlfcM^i^^ 
ORFfc<0Mfctt. E-I-SiayiJ^*fiJt$ix5J:5t-i"5. E-I-SK?iJ&#LT2£fcfci: 
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1 . ... 

' i 

, m^mmm-inrnmrnm c„i ^ c„2 oFp^bH^iL^^^^^^ k^t-^ 

-5 (^WJl) o S^^^i-^^.^y^ K^^>T-(-#iDLT 

< Jftttt&rfrte, Fab<7> J; 5 ^lflfi^^^^-r^o 
yf- KfiSVN^^-LloOtaJ^^^ (1» &Xm-f2> 0 Fabte, JfcSftt- 

mm&%i-zi>(Di>*mwiz&\^xFabtVfi-t 0 Mwwaz. Fawij j±; y^y 

^m&nxh^x yoty%rUtiLxte<xh£ 

LtzmKxh^x Fab' u j*; yv-jv ^z^-f^mim. umFfiW* 
>v7j mszmmLxntbtiz) , fccttf Fab(t) wA^n^yyon^ 

W\z&^XFab\z<S£tiZ> 0 4 A/i/o^y yvfyxtemfeZtilr, igGfcettf 



WO03/1U2183 * riT/JI'UJ/U7UUa 

.18 

. , . ■ . • • • 

igM*^^tp^-c,p^9^#^*n's. Fab« % &mmzmmmKi$£xfL&m 

*fLT^5o L^U^Wtw&^tFabte, h*&&%ftLXl£&LX^ 

ss&sns^srm F(ab' )2Kmm&&M& 2 ofc§ r^^T-*> 9 . mm® 

l*5 0 L^,bi:|gPJK*5V^TF(ab')2l*, ito/arT-f ^tlWJlC J: 0 $iSfr 

W001/18223) 0 #;j*±<Dft%&&*<Dm*&mz.£vxMmi-z.zb& 
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' .1. ■ ' 

1 , • 

:»*L</«x.tf 5*-^TTTCACOCT-3' (*#7Mm KIJH : 1 > «rfl*»-ffi ' 

X*hiXb£\<\ *»HO'<^^tt, ^#tc.*31tSS6<)S5fi[^©i:S' (in vivo 
, *©«BteS:*W»tt^aA-t*SM« (ex vivo) S-S-fc J; 9 ae^^A-TS C 
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' " . • 1 ' • ♦ ' 

(targeting) Lfctitf)T*& 5 0 ^IxJil' b o [M/l'* (Soraia, N.V. et 

al., Proc. Natl. Acad. Sci. USA 92(16) 7570-7574 (1995); Marin, M.' et 
al., J. Virol. 70(5) 2957-2962 (1996); Chu, J.H. & Dornburg, R. , J. 
Virol. 71(1) 720-7.25 (1997) ; Ager, S. et al, , Hum. Gene Ther.. 7(17) 2157- 
2167 (1997) ; Jiang, A. et al. , J. Virol. 72(12) 10148-10156 (1998); 
Jiang, A. & Dufnburg, R. Gene Ther. 6(12) 1982-1987 (1999) ; Kuroki, M. et , 
al. , Anticancer Res. 20(6A) 4067-4071 (2000) ; Pizzato, M. et al. , Gene 
Ther. 8 (14) 1088-1096 (2001); Khare, P.D. et al. , Cancer Res. 61(1) 370- 
375 (2001)) , (Douglas, J. T. et al. , Nat. Biotechnol. 

14(11) , 1574-1578 (1996); Curiel,; D.T. Ami NY Acad. Sci. 886 158-171 

. ' • • • • 

(1999); Haisma, H.J. et a 1. , Cancer Gene Ther. 7(6) 901-904 (2000); Yoon, 
S. K. et al. , Biochem Biophys. Res. Commun. 272(2) 497-504 (2000); 
Kashentseva, E. A. et al. , Cancer Res. 62(2) 609-616 (2002)) % T'rJ^W 
(AAV) (Bartlett, J. S. et al. , Nat. Biotechnol. 17 (4) 393 (1999) 
) % MVA (Paul, S. et al. , Hum. Gene Ther. 11(10) 1417-1428 (2000) ) % RXJ 
m&VJ^X (Hammond, A. L. J. Virol. 75(5) 2087-2096 (2001)) ^X? — ff 

vtj >y*3&)k Lxfcftmfc+zmmLtzmfc^mA^tf-nnmmtm 

^■^ttTV^o J5iA/^0^-^T*single-chain antibody (scFv) &3fHJJB LT*5 
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1 .... 

i , - 

If interleukin(IL)-6 tfcfi fibroblast grouth factor (FGF) .ft JfOjfefistt* • 

mv^-^f- (ra) ft^o^B^^s^i^ft^o^-y^x^y^^^- 

intrabody (»Jtertt?«flB1-'6Siflc) JrbT&iu ttttHRtr B tt£ bfcM (Kim, 
M. et al., Hum. Gene Ther. 8(2) 157-170 (1997) ; Deshane, J. et al. , 
Gynecol. Oncol. 64(3) 378-385 (1997)) {COV>TlS*^fg^tf t>tlXV\& ( 
Alvarez, R. D. & Curiel, D.T. Hum. Gene ' Ther. 8(2) 229-242 (1997) ; 
Alvarez, R. D. et al. , Clin. Cancer Res. 6(8) 3081-3087 (2000)) 0 W\^<D% 
ftm^fatttzTy* J ^^^^^^^-<DscFvit^(CKt-r{^ v lRli:fei;erbB-2^ 
intrabody X'it ft < ftWMX'tiC&XAttik (Arafat, W.O. et al. , Gene Ther. ,9 (4) 
256-262 (2002)) % ft4-lBB (T cell activation molecule) . . "Ctfc ft b 09 ( 
Hellstrom, Y.Z. et al. , Nat. Med. 8(4) 343-348 (2002)) v RtfttCEA 
(care i no-embryonic antigen) "Ctfcft bfc09 (Whittington, H. A. et al. , Gene 
Ther. 5(6) 770-777 (1998)) ^#$g££*lT^<5 0 :tl fcttifcscFv&fljffl bfc 

y'lM/^fcfMI-fui* V^^r*S-^T*#-5f&ijffi!>>f^A-<^^-i br 
*rfl§T?fcs. *i6^©^^^-tti&±^fe^«i^a*nftv>fc«)^-c*)*), 
a*, »*ae^fc*B'-*aM»±fc*3fcoT*5i^rtiBT*>sfc«)', m*<ni& 
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ftscFvoifc&I^.Fab, F(ab')2, full body t^^tc^M' 

£^tfft#^£#£M£-f 6 - 1 tiX'Z a£-CffifcTfch/"0** 0 FabSfcftftft 

■ ©fun body "(&&mm. tek'zmf&i-zmftxifimttnziribtDmKz**-: 

, taREV, ftgpl20j&V>teftintegrase£*— ^ y Ljt, Who $ 
- (Ho, W.Z: et al r , AIDS Res. Hum. Retroviruss 14(17) 1573-1,580. (1998)) 
. ; -AAV-<*#— ■Clnbuye. R.T. et al. , J. Virol. 71 (5) 4071-4078 (1997)) , 
SV40 (BouHamdan; M. et al. , Gene Ther. 6(4) 660-666 (1999)) J&WZ??* 
5 K (Chen, S.Y. et al. , Hum. Gene Ther. 5(5) 595-601 (1994)) Wtfi&ft. 
»fc£iVC^5. ±IS^Jtt±TscFvSr^lJffltTV > -5o 4&L<D&9k&£.*t LTt>> tii. 
Wtf&pJA'* (rabies virus) ft#©full body$r$E^ ^>{tV7s(DV 9 ^tfc 
\Zlfe1&^1tM (Morimoto, K. et al., J Immunol. Methods 252(1-2) 199-206 
(2001)) ; ■ AXffoi'* (Sindbis virus) -ta^Ofull body£H$(£ 

im&ft\U<Oi>'> Kt'^ $4 *X\Z%1gLLizm (Liang, X.H. Mol. Immunol. 
34(12-13) 907-917 (1997) ) #$R£ £ flX ^ 5 C 2 M\ZM LTf4, trtfr© 
full body«r»^/u*^*-lc»iBU Stt^i: LT;*:*t£#$-r5 - t 

&i\ '^tt^om^d^fc, nmtmmmt uts-^ut in vivo (b^^ 

ri, "StfcroJEfifcfctt Steffi, *3cti/jt^^{c*5tt5^ffl©iM®T-»ii{^ 



WO 03/102183 FC1/JF03/070U5 

23 ' 

LTiSiV^fflttlr^oTV^o ^Wn<D^ ^-^mm.t LXMffi&S- ■ 

■rtiti, in vivo mfcfom) x^mm^M^^mnx^ 5 C 

^j^ffiS (axonal elongation) £^1-5 lj #y K*fct4S^ftt-*f1 - ^i5ttt:. 

(i> *^{-*5v^r$f)i^cJgffl$tl>2>o z<o£j-fcp'-jri-A&fb tx«> nogo 

'vmu#<o$un&*(oftmktett* mm%<omm^m-mm^fi-f r sits 

^T^TSftV^ (Ramon y Cajal S, New York: Hafner (1928) ; Schwab, M. E. and 
Bartholdi, D. Physiol. Rev. 76, 319-370 (1996)) 0 '1,J&»U ^ffittll*©** 

David, S. and Aguayo, A. J. Science 214, 931-933 (1981) ) , *Uft&$i<DW 

^iti^lC — O £ LTNOGOtfl^JtStlfc (Prinjha, R. et al. , 
Nature 403, 383-384 (2000) ', Chen, M. S. et al., Nature 403, 434-439 
(2000); GrandPre, T. et al. , Nature 403, 439-444 (2000)) 0 NOGOttNogo-A ( 
Ac. No. AJ242961, (CAB71027)) , Nogo-B (Ac. No. AJ242962, (CAB71028)) &T>* 
Nogo-C (Ac. No. AJ242963, (CAB71029)) <D 3 OtfMsoform#*P i^fiXio <0 splice 
variantsTfcS^^^nTV^So Wl^iiJllfi^ttttat^t *Nogo-A (ft* 
*$J250 kDa) fS&Umt. 3m±T{C*5i(Cl#^EtTV^6 67^ 
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&(Dmf&t\- by 4, k^ZtlX^Z (GrandPre; T. et al. , 'Nature 
403, 439-444 feOOO) ) „ '&-oX, Nogo-A N Nogo-B, ~£tzmogo<\Z.&&-f Ztiifc 

vitro"C c f 3 fai"£> tlp^tlt^ 9 (Caroni , P. and Schwab, M. E. Neuron 1, 
85-96 (1988)) J JElttt, 7 y h©in vivo^TVW 

m&v^ »^<iiaN-i£&^t-5C£{-£9v 5%o$6m^$|g^^x.T 

ilJSU ^LV^tg|H]^^^^tlfc^t^^$^-cv^6 (Bregman, B.S. et 
al., Nature 378,. ,498-501 (1995)) „ Z.(D£ o,^ ^U^B^^X^MMm 

^^rt^^^v\ wGO£xmmi&ft& mmmmvmf&&) &G-rz>m*t , 

L X it V Semaphorin % ephrin £. Slit #r (Semaphorin: Genbank Ac. Nos. 
NM_006080 (protein: NP_00607l), L26081 (AAA65938) ; Ephrin: Ac. Nos.. 
NM_001405 (NP_001396), NM_005227 (NP_005218), NM_001962 (NP_O01953), 
NM_OO4093 (NP_004084), NM_001406 (NP_001397); Slit: Ac. Nos. AB017167 

(BAA35184), AB017168 (BAA35185), AB017169 (BAA35186)) h tl X *5 K> ( 
Chisholm, A. and Tessier-Lavigne, M. Curr. Opin. Neurobiol. 9, 603-615 

(1999)) , Zi%?tl(D®:mtf&teZ>lZ-1t£. Ztlb(D®?lZtt1-Z>tfifcl-i, 

Lfa^tnt>tix\,^mnm^&\>^xhmm<Dmmz^mfcL, iN-i-e^£*i 
x^z^mmmimb-f, m^(D^m^mB\^m^^m\i^^x^^ 

±tc, N0G0«h|^iiO$4^#SPl#^tt^^oB^T*fc5 rayel in-associated 
glycoprotein (MAG) (ACCESSION NM_00236l (NP_002352), NM_080600 
(NP_542167), Aboul-Enein, F. et al. , J. Neuropathol. Exp. Neurol. 62 (1), 
25-33 (2003); Schnaar.R. L. et al. , Ann. N. Y. Acad. Sci. 845, 92-105 
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(1998); Spagnol.G. et al. , J. Neurosci. 'Res. 24 (2), 137-142 .(1989); 
Sato, S. et al., Biochem. Biophys. Res. Comraun. 163 (3), 14.73-1480 (1989);- 
Attia.J. et al. , Clin. Chem. 35 (5), 717-720 (1989); Quarles, R. H. , Crit 
Rev Neurobiol 5 (1), 1-28 (1989); Barton, D.E. et al. , Genomics 1 (2), 
107-112 (1987); McKerracher L et al. (1994) Identification ' of myelin- 
associated glycoprotein as . a major rayel in-derived inhibitor of neurite 
growth. , Neuron 13:805-811; Mukhopadhay G et al. (1994) A novel role for 
myelin associated glycoprotein as an inhibitor of axonal regeneration. 
Neuron 13:757-767; Tang S et al. (1997) Soluble rayel in-associated 
glycoprotein (MAG) found in vivo inhibits axonal regeneration. Mol Cell 
Neurosci 9:333-346, N(X»^ J:tmdO*ji<©S^#"C*)'6Nogo receptor (Nogo- 
•66 receptor) (ACCESSION NM_023004 (NP_075380, Q9BZR6), Josephson, A. , et 
al., J. Comp. NeuroL 453 (3), 292-304 (2002) ; Wang, K. C. , et al. , Nature 
420 (6911), 74-78 (2002) ; Wang, K. C. et all, Nature 417 (6892), 941-944 
(2002); Fournier, A. E. et al.,' Nature 409 (6818), 341-346 (2001); 
Dunham, I. , et a 1. , Nature 402 (6761), 489-495 (1999); Strausberg, R. L. et 
al., Proc. Natl. Acad. Sci. U.S.A. 99 (26), 16899-16903 (2002); 
GrandPre.T. et al. , Nature 417 (6888), 547-551 (2002) ; Liu, B. P. et al., 
Science 297 (5584), 1190-1193 (2002); Woolf, C.J. and Bloechlinger, S. , 
Science 297 (5584), 1132-1134 (2002); Ng.C.E. and Tang, B. L. , J. Neurosci. 
Res. 67 (5), 559-565 (2002)) % MMW&MR ; §Wm*R&-f*y Vvj^rlsWi 
^DW!)*y (CSPG) tefOyVTffliZKDmt&ft^h \) * X (Rudge JS, 
Silver J (1990) Inhibition of neurite outgrowth on astroglial scars in 
vitro. J Neurosci 10:3594-3603; McKeon RJ, et al. (1999) The chondroitin 
sulfate proteoglycans neurocan and phosphacan are expressed by reactive 
astrocytes in the chronic CNS glial scar. J Neurosci 19:10778-10788; 
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Smith-Thomas LC ? ( t al. (1995) Increased axon regeneration in astrocytes' 
grown in the presence of proteoglycan synthesis inhibitors. J Cell Sci 
108:1307-1315; Davies SJA, et al. (1997) Regeneration of adult axons in 
white matter tracts of the. central nervous system. Nature 390:680-683; 
Fidler . PS . /et , al. (1999) Comparing astrocytic cell lines that are 
inhibitory , or permissive for axon growth: the major axon-inhibitory , 

proteoglycan is! NG2. J. Neurosci 19:8778-8788) \ &\Z.HG2 (Levine JM et al. 

• ' " ' » 

(1993) Development and differentiation of glial precursor cells in the 

rat cerebellum. Glia 7:307-321 ) % neurocan (/Vsher RA et al. (2000) 

Neurocan is upr.egulated in injured brain and in cytpkine-treated 

astrocytes. J ' Neurosci 20:2427-2438; Haas CA et al. (1999) Entorhinal 

cortex lesion 'in adult rats induces the expression of the neuronal 

chondroitin sulfate proteoglycan neurocan. in reactive astrocytes. J 

Neurosci 19:9953-9963) % phosphacan (McKeon RJ et al. (1999) The. 

chondroitin sulfate proteoglycans neurocan and phosphacan are expressed 

by reactive astrocytes in the' chronic . CNS glial scar. J Neurosci 

19:10778-10788) , versican ( Morven C et al. , Cell Tissue Res (2001) 

305:267-273) if *t.1" £ k#mX*foZ> (Genbank Ac. Nos. NM_021948 

(protein NP_068767), NM_004386 (protein NP_004377)) (McKerracher L and 

Ellezara B. (2002) Putting the brakes on regeneration. Science 296, 1819- 

20; McKerracher L and Winton MJ (2002) Nogo on the go. Neuron 36, 345-8) 

O 
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5e fi^itll £ {fi:iii~ 5 <£: Ltli>, glial cell-derived neurotrophic 
factor (GDW) m<DW&%mm*Z&? ^^T*#5o 

' * - * • - - ■ " 

txtt, *ft^^^^yw*«^«wap^^A^*iirf mm® 
. r> 4 KMirz±fttommmft®mxfimzhmwztix^z> r <t #*p e>*i 

isfrtlTV^ -5 Interferon regulatory factor 3 (IRF-3 : Lin, R. 
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et al. , Moll .Cel}/ Biol. 18(5) 2986-2996 (1998); Heylbroeck, C. et al. 

J. Virol. 74(8) 3781-3792 (2000) , Genbank Ac. No. NM_001571 (protein 

NP_001562)) Rtf double-stranded RNA-activate.d protein kinase (PKR :.Der, 

S.D. & Lau, ', A. S. Proc. Natl. Acad. Sci. U. S. A. 92, 8841-8845 (1995); 

i ■ . i , . 

Dejucq, . N. et al. , J. Cell. Bioh 139(4) 865-873 (1997), Genbank Ac. No. 

AH008429 (protein AAF13156)) ^(DfZmkXh*) , -t^TJlEO^H^.SrJStt^ , 

LInterferon (I^N) ^0||^$r/L3i-t"6o $kk.tt, intrabodytf) <fc o iltMPVQ 

Zfim&tfhZo PKR(Dantisense$:^^mLPKR?£t4Sr«]^JLt^iia(-*5 
V^Tliv 'Pti< t t>'in vitro I/^WT^encephalomyocarditis virus <Df$!^#Hi 
^#££•5 Z. k&7F£tlX^^Z> (Yeung, M.C. et al.,. Proc. Natl. Acad. Sci. 
U.S.A. 96(21) 11860-11865 (1999)) 0 £fc> Toll-like receptor (TLR) 77 5 
V —<D^(D^ TLR-3^double-stranded RNA&1B1& LX «7 -f /^J^Kl ± 6 
^^^Kl1"5C:i:^$ttT*3l9. (Alexopoulou, L. et al. , Nature 413, 732- 
738 (2Q01)) , TLR-4 & respiratory syncytial. virus^gMCcfc 61^ fcft^<DMt> 
<9 ri*^ £ *XTl^ -5 (Haynes, L.M. et al. , J. Virol; 75(22) 10730-10737 
(2001)) o ^ tl b TLR-3^o vvfi TLR-4 (TLR-3 : Genbank Ac. No. NM_003265 
(protein NP_003256) ; TLP-4: Genbank Ac. No. AH009665 (protein AAF89753)) 

T/l'^lllcftlt^S (Schwartz, R.H. et al. , Cold Spring Harb. Syrap. 
Quant. Biol. 2, 605-610 (1989)) 0 fc±M<DTl®!&<Dmmk\atlMJ&$:®fc 

(tcr) x fcm. &Tf&m&&&&m(m)\zto%i'Zi/?i-Mz)nz.x. %-<n*s 
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^K'fcS^^Txf ^3.7 h y— isy-tfV, (co-stimulatory signal ; 

Iftfcf^t ft 9#5o T^US±^)Mlb$iJ^a4-<i: LTCD28 (Ac. No. J02988 
(protein AAA60581), AF222341 (AAF33792) , AF222342 (AAF33793), AF222343 
(AAF33794) ) m 3£ $ tlT *3 9 , fcjDK«**MS4: WCD80 (Ac. No. NM_005191 
(NP_005182)j , CD86 (Ac. No. U04343 (AAB03814), NM_006889 (NP_008820)) t 

STjE^^tt-fb-tSo — CTLA-4 (cytotoxic T lymphocyte antigen 4 : CD152) 
• (Ac. No. L15006, (AAB59385) ) (iCD28 1 #al <D ]) # V K (CD80, CD86) 
fPttT^^t > T ^.J& £ f&J 1" 5 f£ ffl # &> 5 ( Walunas, T. L. et.al., 
Immunityl(5) 405-413 (1994)) 0 W\%k<DtemW) K £ LTPD-1L, *5«tU«-t 
tf)g^ftPD-l dS'^P b tlT ^ -5 (PD-l: Genbank Ac. No. U64863 (protein 
AAC51773), PD-1L: AF233516 (proein AAG18508; # 03 SB # fcl 33 1 ^ T fi h % 
PD-l t Bfo-f Z> ))(Finger,L.R. et al. , Gene 197, 177-187 (1997); 
Freeman, G.J. et al. , J. Exp. Med. 192, 1027-1034 (2000) ) 0 £fc, 
Lymphocyte Function-associated Antigen-1 (LFA-1) ( Ac. No. Y00057 
(CAA68266)) {t^iWM^M±(D Inter Cellular Adhesion Molecule-1 (ICAM-1 
: CD54) (Ac. No. J03132 (AAA52709), X06990 (CAA30051)) kftGU* fflWilZ. 

RmLA-wmfeZmimictZtfifti&fc+s *3 «t £ fcttLFA-l t ICAM-1^^^ 
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CD28(D&&*fom-r?>Via)28tfift$:m% Lfc^H: (Yu, X.Z. et al., J. 
Immunol. 164(9)' 4564-4568 (2000); Laskowski, LA. et al. , J. Am. Soc. 

Nephroi. i3 (2) ,519-527. (2002)) , mzmj&mmtKttLxmimmmi-z 

CTLA-4^r^^O|:IgGl.Fc{C^t^ge (CTLA4~Ig) £fl]fflLfc$j£: (Pearson, 
T.C. et al. , Transplantation 57(12) 1701-1706 (1994; Blazzer, B. R. et, 
al., Blood '85(9) 2607-2618' (1995) ; Hakim, ' F. T. et al. , J. Immunol. 155(4) 
1757-1766 (1995); Gainer, A.L. et al, , Transplantation 63 ^7) 1017-1021 
(1997) ; Kirk, A.D. et al. , Proc. Natl. Acad. Sci. U.S.A. 94(16) 8789-8794 
(1997) ; Comoli, ;P. et al. , Bone Marrow, Transplant 27(12) ,1263-1273 
(200l))vLFA-lilCAM-l^ (Heagy, W. et 

al., Transplantation 37(5) 520-523 (1984); Fischer, A. et al. , Blood 
77(2) 249-256 (1991); Guerette, B. et al. , J. Immunol. 159(5) 2522-2531 
(1997); Nicolls, M.R. et al. , J Immunol. 164 (7) 3627-3634 (2000); Poston,. 
R.S. et al. , Transplantation 69(10) 2005-2013 (2000); Morikawa, M. et 
al. , Transplantation 71(11) 1616-1621 (2001); Da Silva, M. et al. , J. 
Urol. 166(5) 1915-1919 (2001)) O^^ft £ ttTV^o 3to2. CD28*5 

xucTikAtmmm • mm^^mm^^h k> m^m^titc inducible 

costimulator ( IC0S : Wallin, J.J. et al. , J. Immunol. 167(1) 132-139 
(2001); Sperling, A. I. & Bluestone, J. A. Nat. Immunol. 2(7) 573-574 
(2001) ; Ozkaynak, E. et al. , Nat. Immunol. 2 (7) 591-596 (2001) ; Ac. No. 
AJ277832 (CAC06612)) fcl\,^X bmm<Dfem*te£tlX& <0 , ftlCOSftftT-O^J 
^;&Sfiif&£tlTl^5 (Ogawa, S. et al. , J. Immunol. 167(10) 5741-5748 
(2001); Guo, L. et al. , Transplantation 73(7) 1027-1032 (2002)) 0 £ J /V 

=i-%WLT : f S VjJV*^? f—CDfomtfifttfteZtiXb^Z (Pearson, T.C. et 
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al., Transplantation 57(12) 1701-1706 '(1994).; Li, T.S. et. al. , 
Transplantation 72(12) 1983-1985 (2001)) „ 

x.^ottmmi-^^t^mxh^ tmt (^v.Micruu-ig) 

|j&t«77y ^^/^^^-{CoVNT^^^^tLT^t) , CTLA4-Igitfc^F- 
£&itbfcTxy ^/W*^*-^ SiJ^V-^-it^ (lacZ) Sr^Lfc 

^Jg^ftS-^^ftT^S (Ali, R.R. et al., Gene Ther. 5(11) 1561- 
1565 (1998); Ideguchi, M. et al. , Neuroscience 95(1) 217-226 (2000); 
Uchida, T. et al. , Brain Res. 898(2) 272-280 (2001)) e 
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ttfe&tok&kttQi Z&M(D%&AmtfbtiZo ^*-©#4#«fe*£te 
*B»*mv^* 5 50,.30, *fct4loi/jC«.*T»o»lll|I, fc^v^fiS^tj-^ 

. , . • 

©$/^>^^ld^*8M*i LTf*±fELfcCD28, CD80, CD86, LFA-1, ICAM-1 

(CD54) \ icos /^'i^ts^^fflt^c t^t^s, :o<t 9 ^S: 

ffrWf-H-tt. mtf r0*£ffc¥£« «f^k^H»»*12 #^feg^III 185- 
195 ( ilC JiUfc 1^ A ) J 33 <fc fcf* r Current Protocols in 

Inununology, Volume 1, (John Wiley & Sons, Inc. ) J <0^mz'&vXtt$£'f% 

z>o ctla4 »ut * u-c«\ ctla4<d 
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CD80/CD86)g'£gfl&&'£^ Cd80#£WtLtH*6)86t&& LXCV28b £>mSf£ffl 

.K:tt4a*****:»4U^IW«f4a^«fcic (PBS) ftZb&\z*imfmt-*$ . 

%m$&m&£'&z>tMzmmirzz t&x%z> 0 mzmvT&v&tt&tfz^ 

tMat, w^fflmmi&WLb ltt7 RNA#y tfWMaaifcflifflw* & 
mzim^mmw' mz&^mmmv a&=i- k$*t*5# % coy 

^AliiOIEfltW jg^«j'uaj$Jx-6J: P(--rSCl<!:^T-f 5 (Hasan, M. K. et 
al., J. Gen. Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, EMB0 J. 
16: 578-587 RT* Yu, D. et al. , 1997, Genes Cells 2: 457-466) c 
mZim%mfc**fi-f PJfrX'tjr.f^ft. Hasan, M. 
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K. et aL, j; G^i. Virol. 78: 2813-2820, 1997, Kato', A. et al.,1997,' 

EMBO J. 16: 578-587 Yu, D. et al. , 1997, Genes Cells 2: 457-466<7)!E 

U\ £iT, Notm<a5rfJfflt"Cl>>f/^y/ ARNA£=»- Ki-5DNAi^*31€, 
^SrJf Arfefc^SrW-.* oT-gftW-TSo B^ii-ScDNAffiSfi^JOt^NotiB 

I ..." 

fclffitfl) S ^±tf>:*/ U*^' K t < ttGCG*5 J; tfGCCfc b<DKotlW&UGL& 

fB«tt<fcgcggccgc&ttJnU $b(C-?r(D3'{|iJ(C^^— ^-gS^Ji LTfiEIctf)9}£ 

<Dffit£=i KVATG^b^n^^*T0RF©^25^S^^OEJlJ^^tfc^^i- 
-5c ^#^£f*G£fcfiC£ft5£ ? fc^maocDNA*^»25aaE«r»'RtT7 

GCG&itfGCCft £<DltotmmM&&X<DJB.mifi'£iitlt£^4 Ht-0£ b < 

ttACTT) £iitRU *O3*fiSC:NotlBflSl5Sfi[gcggccgcS:f+i0L, £ £>Kl-fce03' {»] 
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14, ftt)PLfcE-I-SE^J*£tHM^ 

\ttZZ>'3Lj\Z&m&&ntir1'Z> {^t>$>Z> tWJV-jV (rule of . six) J ; • 
Kolakofski, D. et al. , J. Virol. 72:891-899, 1998; Calain, P. and Roux, 
L. , J. Virol. 67:4822-4830, 1993; Calain, P. and Roux, L., J. Virol. 67: 
4822-4830, 1993) . £ V-kE-I-sftflfcttfti" 3 

CTTTCACCCT-3' (@a?iJ#-^: 1) ; m&\<Dtt&m%&}L U £ L < (45' -AAG-3\ E 
mWft&m&il 0*L<{45'-TTTnCTTACTACGG-3' (E^J##:2) N £ fcfc 

$DNA£>3' tf>*$g£-f-5o ' 
' PCR14, Taq/Ky ^7^*fct4^^M^DNA^y 

fflV^itfT't-S, m*ItfcS^^(4NotIT«kbfc^. pBluescript^^y 
7*5: K^^^-^Notl^l^A-f^o #biiy t cPCRM^)O^SiB?lJ^iX~^^ 

#Jx.f4, M^^-fe^^^^^^/^cDNAT'fctl^, £ifcEft<£>#&^ 
C £ ^T*# 5 (Yu, D. et al. . Genes Cells 2: 457-466, 1997; 
Hasan, M. K. et al., J. Gen. Virol. 78: 2813-2820, 1997) 0 W%.t£, NotlftJ 
m^^^^im^^— 9 — SB^'J (5 , -(G)-CGGaGCAGATCTTCACG-3') (gS?lJ 
#-5§-: 3) ^ p — cStltcfyV 4 4 j\s7**f J i»>cDNA ( P SeV(+)) <DV 

m (antigenomic strand) £ %<D g BPi^ U ^if >T J»UtiL*^ts Zf y * ^ K 
pSeV18 + b(+) (Hasan, M. K. et al. , 1997, J. General Virology 78: 
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2813-2820) ; pSeV ( ;8 + b(+)^NotI^{C^*il^^^r>T-^#AL, MS©*** 

i 

<£ft(D#&£f1Jffl LTfr? :^5t'l 5 (W097/16539; W097/16538; Durbin, A. 
P. et al., 1997, Virology 235: 323-332; Whelan, S. P. et al. ,, 1995, Proc. 
Natl. Acad. Sci. USA 92: 8388-8392; Sch'nelL M. J. et al. . 1994, EMBO J. 
13: 4195-4203; Radecke, F. et al. , 1995, EMBO J.. 14: 5773-5784; Lawson, 
N. D. et al., Proc. Natl. Acad. Sci: USA 92: 4477-4481; Garcin, D. et 
al., 1995, EMBO J. 14: 6087-6094; Kato, A. et al. , 1996, Genes Cells l:. 
569-579; Baron, M. D. and Barrett, T. , 1997, J. Virol. 71: 1265-1271; 
Bridgeq, A. and Elliott, R. M. , 1996, Proc. Natl. Acad. Sci. USA 93: 
15400-15404) o rtL?j©^jSfetC«J;«3, 4 i/V fr^sf ^ zMSttnrtlfcP-r A* 

X jfe if *%tS^<<jr* Wmk iirDNAd* b H*fiJc £ it Z Z t & T* f 5 0 - tt 

Hflctt*^Hfitt, (a) '<7%tVV 4>\>?s>fJ ARNA (^^X^^RNA) * 
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m-zmm-fc^zitzTms (t>) mmm£tz\$z<p%m±mfrt>&v , yj*Mk- 

£^tf^£#£0Jfc1-5XfI, «9M3t-rsC <i:^x*#5o 3te^©tfi«>f^ y 

T7 RNA tKU ^7-^{Ci «9RNA{C|s^$-ti:^o 7"cz^— UTtt, T7# 
' DNA^b^yy ARMO§|fltf>3fc^i&M&T7 RNA#y p»9^«fO»*i4, - 

• t ■ ... 

?j &m%%ui-zmteMJfoft\zmA-?z>%mat. mtu-siiko fife 

@t LTfi % m*V> h 3 ^UM&%mX'$ Zo DOTMA ( 
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Roche) % Superfecft' (QIAGEN #301305) , DOTAP, DOPE, DOSPER (Roche #1811169' 

♦ • ♦ 

■£1flZ>i)K' &ftizb+#t£M<DDlihftAZ> ZttiftibhX^Z (Graham, F. L.. 
and Van Der' Eb, J., .1973, Virology 52: 456; W.igler, M. and Silverstein, 
S,, 1977, Cell 11: 223) 0 Chen *5 it/Okay amafi h 7 V* V T—&W<DMcmik* , 
tfltfU 0 *mifo[b&ti:®V!}<04 y^a^gVAfrt 2~4% C0 2 , 35t, 15 
~24B#ISK 2) mk\ii%m^X^m^<Oii<OifimW^<. 3) tt,&km*<DdHHfe 
gtf 20^.30 Mj^mlO^#*a*tt«^fen^t«,ftUTV^5 (Chen, C. and 
Okayama, H. , 1987, . Mol. Cell. Biol. 7: 2745) » (§)0;£feti\ — b 7 > 

Xyx? *s 3 t T V> 6 0 ' * < fiDEAE-^ (Sigma #D-9885 M. W. 

5x10 s ) igiR£mM<ODNA$g&JtT*H0U K7V^7i^i/3^^T5^* s 

$riS5fe-5fcfe^^nn^^^^px5- irtff 5 (Calos, M. P. , 1983, Proc. 
Natl. Acad. Sci. USA 80: 3015) „ @<&#fe!*«£t#?Life£ Wt£tlZ%&;X\ B 

AlCli, K7y^7i^->3y^I^lLt^5, Superfect 
Transfection Ragent (QIAGEN, Cat No. 301305) % $.tzi$ DOSPER Liposomal 
Transfection Reagent (Roche, Cat No. 1811169) tfiR\/*htlZ>&* Ztlbfcffl 



WO 03/102183 FCT/JF03/07UU5 

39 

.1-. 

2AKfrb 6 img.<DZ? 7 •Xf-yti V- h*£ttl00mm^ h ^ JBL^T, 1Q% !7 
J£!£ihm(FCS):i3j;Tm£^K (100 units/ml '^=^«J ^G*3 J; UUOO/ig/ml * }> • 
i/yhW->y) $r^trft^£>mift (MaO*fflv^T^*»**3ftBiai*LLC-MK2 
£fjf£l00%:3:/7;locy Mtft5*t?**U 09;itf- lug/ml psoralen (77 

uy) raM^m^2o^st-^e;tfi, T7 wik#v *y~e&%m- 

5£l^;t 7 7 i/~7 7 7U7.vTF7-3 (Fuerst, 'T. R. et al. , Proc. Natl. Acad. 
Sci. USA 83: 8122-8126,1986, Kato, A. et al., Genes Cells l: 569-579, 

1996) s:2 PFu/auat?^ife$-fr6o v?i'><o^ato£Tmmtoi%mntt&- 

ir>'7*^7'<>'l'7sO>7 1 VARNA^='-K-r2>DNA^ % 7 f /W*RNP<D:£j$t£<&^& h 
7^ teflUfl'-f - 5 7 ^ 6 5 ^7^ 5 K (0. 5~24 /z g^pGEM-N, 
0.25 — 12/igtf>pGEhH\ ^oit^O. 5~24/ig<7>pGEM-L) (Kato, A. etal., Genes 
Cells l: 569-579, 1996) t *{CSuperf ect (QIAGENft) &fflV^ U #7 * 7 i7 a 

-OiJtf* 2 : 1 : 2 - £ £ L< % 7 P 7 7.^ K*te, Mz.i*l~~4vg<D 

pGEM-N, 0. 5-2 /i g<7)pGEM-P, *3<tm~4At g<ppGEM-L^T'511:^-r5„ 

h7X^73r7^3 V^kVs^ltUMt. mm^X *) 100 ugM\<DV ?7>Kis> 
(Si gma) Jktfi/ YislsT? tf / > K (AraC) , • «t 9 » ^ U < tt 40 /x g/ml <£> > *y 
^T7fcV'>K (AraC) (Sigma) ©*&£fr]lLl»*£<0IHlt?J§*l U 17 7 ^ 
7 7>/^l-J:SiiJ!a^tt^ / >(-i if*, •J'y ^©Ett*«r**»c.i-6-J; 9 
l^#J<£:l:iliil££t§:£"f 5 (Kato, A. et al. , 1996, Genes Cells 1: 569-579 
) „ >7^^7oi7^3^f 5 48~72^a^#^> M^HUfcU 
S:3|gmoaUTllMa«r*»t*:ai RNPSr^tf^»^LLC-MK2«lc^ h 7 
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• ' . . » ' * « . ' 

fflT't^o DOTMA (Roche) , Superfect (QIAGEN #301305) , DOTAP, 

DOPE, D0SPER (Roche #1811169) ft ¥&mtf ktl5 0 h'y—^X'CDftMZ 
B£Cfc#>> ' ^,a n^y0DiSr t i>X'£Z>. (Calos, M. P. , 1983, Proc. Natl. 
Acad. Sci...USA.80: 3015) 0 MPtmAZtitcMXlZ. mfrbWJ ^Xikte 

A^vTF7-3(i^(ci^*-r^r ^^t*^So- sinitt. «*tf.3.iEieiJiHo , 3g-r 

:Ht't5 (SftMfcKlft-g- WOO0/70055 *5,fctf W000/70070#f$) „ 
®&Mhtc$>< '/I'XVjjmft, MX-ttCIV (Cell-Infected Unit) Mfe&tcltfc 
(HA) 80 £1" -Si tlZ& 9&:ktZ>ZbtfX% 5. (WOOO/70070; 
Kato, A. et al. , 1996, Genes Cells l: 569-579; Yonemitsu, Y. & Kaneda, 
Y., Hemaggulutinating virus of Japan-liposome-raediated gene delivery to 
vascular cells. Ed. by Baker AH. Molecular Biology of Vascular Diseases. 
Method in Molecular Medicine: Humana Press: pp. 295-306, 1999) 0 £fc, 

gfp im&ikftm&w) Kifn^-x-mBttmmLtc^? *-&^xi^ 
-*-&mm£um#)iz&!temte&* tyh+zz. tizzy fimzmm-tz z. t 

teftSifctf^f S (WOOO/70070) . 
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• .... 

ftbm, (1993), r#^^^^ffi^yp>^-^iii, #^&^£3S^ 
j , j?£tt, *b£, pp. 153-172) o ^^fcttv mx.\z, %mwzmm&^Ati9 

u mam (m«3 sr^) iP^^LT^^/^-<^^-^iim^6o 

, 7*#> ^fc$£W, / S^/Hfi-tt, pp. 68-73, (1995)) . 
«fc 9 (Cft ,5 Ci^T'tS (@^§H#-^ W000/70055 *5«fctf W000/70070#|$) 0 

<i> FSfci^&SHr ^y-T * 4 /u* y y AcDNA*3 £ -m^-fy x ^ Kofll jg 

(SeV) i»cDNA v pSeV18 + b(+) (Hasan, M. K. et al 

., 1997, J. General Virology 78: 2813-2820) ( r p SeVl8* b(+)j & r p SeV18 + 
J th^o) ^cDNA^Sphl/KpnlT-^^b UT 7 7 ^ > h (14673bp) U pUC 

18^p--Vi/UT7'7^^ KpUC18/KS^-r5„ F»6^££*8tttf>fll$ltt:£(D 
pUC18/KS±T*ft 5 o Fitfc^O^te, pcR-7>ry—>3v^?sfeom^^-&"efT 

V\ H$A^ LTFiS^cDORF (ATG-TGA=1698bp) £|&V^0iJ;ik£atgcatgccggcag 
atga (E7U##: 4) Til^U FJtfi^^SSeV^/AcDNA (pSeV187AF) 
^^1^1" -So PCRf3, F<D±^(C(i [forward: 5' -gttgagtactgcaagagc/IE?'J#-^ 
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: 5 , reverse,: 5V ttt e cc gg cat e ca ^g tttcccaa g66g a 8 a S ttt ^e caacc /^^ 1 ^^ : ' 
6] , Fitfe^OT^f-li [forward: 5' -atgcatgccggcagatga/!2?y## : 7, re 
verse: 5' -tgggtgaatgagagaatcagc/IE?lJ#-^- : 3 ] (DZfy^ V^cPCR 

LX\ Ffc^xk^fc^tHB*©*?* (493lbp) . &[ElitXbTpUC18lC7D-~ 
pUC18/dFSSi-f 60 r<ApUC18/dFSS£DraIII-e$HbLT, W^SrEIftU, 
TpSeV18 + ^F*^$r^tf^^DraIII^fjt iS^m^, ^ LTV 

7*5: KpSeV187AF £#5o . ; • • ' ' 

it/ NgoMIV 'tmfcfr*+&*;Z(Dfc}b}Z.lis MZ-ttft&i&te^KZ. Nsil- 
ta i 1 ed7° 7 ^ iWgoMI V-ta i 1 ed7° 7 k y — X*mwttl& «fc V \ 

<2> SeV-FW&%mM%$ttZ>^W<-MJ&<Dttm 

■ * s s?<4V4A'X<DF&fc* (SeV-F) ^m^Cre/loxP^Mlgm:^ * S 

^(Dmmnsev-FMB^pcRxmm u c re dna y =3 ^ tr-^ — £ 9 Mmf**. 

^fl#^m^tL5 «fc5{-iSfh$tl^7 P 7^^ KpCALNdlw (Arai, T. et al. , J. 
Virology 72, 1998, pi 115-1121) ©a=-^t^ h SwalgBftlCjf AU 7°7* 
5 KpCALNdLw/F£^-f 5 0 - 

yUWIi**»ia<*LLC-MK2»lliaSrfflV>5 w i: 6 0 LLC-MK2M&, 10%OB 

AS Ufc^tb-fk ^ ->l&ilEJkflt IFBS) , *<=-*sVWi-h9 9* 50^/ml, fcitf 
* h^fW 50|ig/ml^»LfdMEMT*37 < t: > 5% C0 2 T*t$#-T 5 0 SeV-F 
»fc^£fctt»J&fc££«:*r-*-<5fc«>» Cre DNA ]) =* > \f-f-~ «t BFJtfi^al 
4feS:SI3l5Sa$ix<SJ:5'lc»;tf$tife±IB^7^5 KpCALNdLw/F&, U ^ift*^ 
(mammalian transfection kit (Stratagene) ) tCtO, ji*a<E>7 0 P ha 
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1 ... ' 

lOcmT'l/- hfcJI!V\ A0%=iyy^> l>.^t*^Wb/cLLC-MK2^Jia{-10/xg^ 
* KpCALNdLw/F£^A^ 10mlO10% FBS^r^tfMEM^ift^.T, 37t:0 5% • 

}mffi'&, 10crav'-Y-l'5&£fflV\ 5ral lft, 2ml 2ft, 0.2ml 2ftf£S|£\ G418 
(GIBCO-BRL) £1200 n g/ml,^^tf 10ml^lO%FBS^^f^ffiMi^ife^CT^&#l:^TV^ x 2 

J|X1-5o EHRtfc*^ o-ViilOcm^V— ht^y^yWx^ Kfc<C4*"Clt*J(f 

77; ^^/V^AxCANCre^r^rji^O^ 1 (Saito et al. , Nucl. Acids Res. 
23: 3816-3821 (1995) ; Arai,' T. et al. , J.' Virol 72, 1115-1121 (1998)) Hi 
<0mZ-ti inoi=3 "Ci««!.$*rtT5. 
<3> Fit^^^SeV^^/^OSfil^^iilg' 

_hfE pSeV18VAF (D^fcfifc^iWA^fcy?* 5: K^TOi piat 
LLC-MK2iMl;i h7>^7x ^ > 3 >-fZ> 0 LLC-MK2 &BJ&&5X 10 6 cells/dish "C 
lOOnmO^-t-MCif < 0 T7 RNA# U ^ 7— «fc 0 ^ 7 J*KNh<Dm^$:ftt>,1tZ> 
m$\Zttis nfa%%24mffl'& > VyVy (psoralen) (365nm) t? 

20 #Pii5&JfILtcT7 mtfV/7-iiZ%$LtZ>V=*yt f -fl'h7i?i/-T7'(J\' 
7. ( PLffUV-VacT7 : Fuerst, T. R. et al. , Proc. Natl. Acad. Sci. USA 83, 
8122-8126 (1986)) £M0I 2bWJ"CMT 1 B^MllBfe***. V9 9 S-T.V'(A'* 
^©^•HfiRWl^ttx. 0Ox.tfl5!7y h^^*5*iS^iB$Hfc'uV Stratalinker 
2400 (#*p^#-5§- 400676 (100V), Xbyfis—^ft, La Jolla, CA, USA) £ 

7^iK, *5«t^l7^^y^^/^^-tti^tbN, P, U F, *3«fctfHNS&SC£. 
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I ' ' ' ■ . 

1 • . . I ' • . . 

:2: 1:2:2:2 b+ZZ. bifi-VZ Z> 6 #Jx.tf; 12m g<0$V ARNA^^TS^ 

pGEM/NP, pGEM/P, pGEM/LSitJ^pGEM/F-HN; WO00/7OO7O, Kato, A. et al. , Genes 
Cells 1, 509-579 (1996)) ^tt^ttl2/z g, 4/zg, 2|ig, 4/:g.Rtf4/ig/ 

[U i5fe # C % 40/ig/mLtf) Cytosine 0 -D-arabinofuranoside (AraC : Sigma, 
St. Louis, MO) im.5/ig/mL^Trypsin (Gibco-BRL, Rockville, »to) £-at>MEM 
-Cig^-f -5o .wnbxi)ajteSrIsIiRU, ( "*V5> b^OptiMEM fcSS-f S ( (10 7 
cells/ml ) e *Hitt»Sr"3.@ll 0 iS L ,T lipofection reagent DOSPER 
(Boehringer mannhe'ira)> t (10 6 cells/25/i'l DOSPER) M"C15^»fllUfc 
±12 -C* o— ^V'^Ufc-F**^^— iBififc.h^^^^.i^ > a ^ ( 
10 6 cells' /well 12-well-plate ) t , .jfiL ?t £ ^ * ^MEM (40/ig/ml AraC, 
7.5/xg/ml -hyi/^^WTJWL, ±M£El&"*-* 0 FJEWKDitfc^ #1*.. 

, • i ( " . • 

Jt^y y AIM" X#/h$ < * «9 1M Xco*t v^*3tfi^'«rift»-r 5 C b 
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• . i. . 

• i 

**W©*tfe»J:J;H«, #3&9!<0«M;»'*<<**-ttu 1* 10 s CIU/mL 

J£JLb, »*t<tt 1X10 6 CIU/raL^±, <fc?0£L<l4 5 X 10 6 "CIti/nL£JljL , X 9 
#£b<te 1X10 7 CIU/raLW±s J:.0'»*U<»4 5X10 7 CIU/mL^±, £«9#;£L 
< fi 1 X 10 8 CIU/mL£t±, «fc 9 t < tt 5 X 10 8 CIU/mL^±0^lffiT* 

mte£TfmzmM<D%mz£y fflfe-tZ>Z.ttfT'ZZ> (Kiyotani, K. et al. , 
Virology 177(1), 65-74 (1990); WOOO/70070) „ 

nmx t tc< 7 $ * y * << ^ * * - teUfCtt & 5 £ ? *f§n-r sri 
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20%£Jl ±, £ b ft* t < f*50% W Jb, #* L < l*7b%J^± N J; 9 # * t < «80%^ 

tz it&Mtf 'V -V- yXyj. KM** XT**^ { % (#^Bg62-30752^#, 
*|#^Bg62-33879-S§-4^ *3 <fc W^Bg62-30753^#) , 43 
^#^<t^/^^(i^O^#l(CP^^,5^j* (^097/32010) 

m^tcnv ^m&ffi&m&&* (pbs) ^ifT*iii:^tTiia^^i-^r.<i:^ 
«k JMSrt«K i&mtStfK ffrttt, JIH£i*k IMRrt, mtf>f*u *ttKrt, *fc 
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#5o &^ £ t < «^J10 s 'CIU/ml^b^l0 u CIU/ml > . i <9$f 
3 L < ft® 10 7 ClU/ml fctt 10 9 ClU/ml , * i b,< tttt 1 X \QP ClU/ml J9> b #J • 

„ t Mc£^Ttel0^fc9O&-5-i;te 2X10 5 CIU- 2X10 l ° CIUt)S»*L<, 

fCt^J-C'fcfttf, geW^S-^ft^J^^ lQng/kg^lOO/zg/kg, #£L<te 
100ng/kg*^50Mg/kg, «fc «9 t < til// g/kg*». /i g/kg(0®fflt?fc5 £ £^ 



=• - KI2?iJ £ #J x. fi SU * o-< ^ * - tf>Not IlfMfc (c ^ d — ~ > ^1" 6 C <!: t> T* 1 5 

SYN80 F1-SYN80 R16*T^WM^E^J#^- : 12~42£ tfc„ 
HI 3 ft, El 2 trc^- y * Ktf>gHg£^-f IDTfcSo 
0 4fi, Nm(D*fatfift<DFab&te*ZmmLtifcW%l'} << (SeV18+IN-l) 
(s<*jVK) &£XJmmi&&&M9<< *X (SeV18+IN-l/AF) (/^/WB) <T>m& 
*3 J; t>*RT-PCR£ «fc5?wvu*yyA & ^"T ¥S*3 «t Tim T* 5 „ 
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^/W*^b<AFab(D3g^&^-^XT-fc3o ^T^^ybn-^ (NC) tLX 

(d4)'-O^IC^*5l'«r^. . 

SeVOftUfl&iiM-WTfcS. #*#-T?<O«f*BB*fe3 0« (SeVJg&20&) tf>NIH- 
3T3JNBJia<0^^#Jt^^tfc„ (A): q-poolT&MT' h fcfeffl , (B) : q-pool 
«yg?V-K£feffl % (C): q-pool&JlTV- K^fflLSeV18+GFP^rM0I=lT*^ 

% (d): (o. tm-umxGFPnyt^M^mm • Sft-^-tf (SeV$&ftflJI&<£>#J<£tf> 

ftfll) , (E) : q-poolMS^l^- h^ffl tSeV18+INl^M0I=lT*^ 9 
.071^ NIH-3T3^J&^Mifm{£#^^ 
fc5 0 #^#-e^#M^30m •(SeVJ8&20&) ©NIH-3T3«B]!&<0fflJte3£Jt2*£ 
Alaraar blue.fcffll^ h V K U TSMjcl^ll^Lfco (A): q-pool^gy 
U—>£M£ffl, (B): q-pool&JS (1/ig/cm 2 ) ^U— h^T^ffi, (C) : q-pool&S 
(10 n g/cm 2 ) ^ l"- h s (D) : q-pool&H (30 m g/cm 2 ) 7" h L 

SeV18+l,Ni £M0I=1 T*^„ 

0 8fi;- 7 5/ h^^Mlp^M»^^ie#Jg^^-rSq-pool<7)^(C^-r 

^^^6onf^^> ^7 y h&mftmmnmmm<Dmwm^n*:*Ltz 0 (a) q- 

pool^cMS^^— h LSeV18+GFP£ 1x10 s CIU/500 L/wellT'^^ LfcJM 

0 (C) q-pool^Syi^- h£&ffiLSeV18+GFP£ 1x10 s CIU/500 L/wellT^^ t 
fcM 0 (B) RTf (D) itZtlZtl (A) R.t; (O il^^^GFP^^o (E) 
a^ (F) q-pool^STV- h£&fflLSeV18+INl£ 1x10 s CIU/500^ L/wellT*^ 

ZTF-f^nr-hZo GFPSfe^-^r^-r^^MMSeV^^^— (SeV18+GFP : 5xl0 6 
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• .1. 

GFP-CIU/5mD J&lMSFSfc^^MSeV^^ (SeV18+GFP/ A F : 5xL0 $ GFP- 
CIU/5/iL) XXftK&ZU GFPW&<D£%%^m*bWmKmmi,1t. ■ 

mi Oft, ' 5^#5ifc<&£«4Mi (1) *7Ft®X'hZ> 0 Luciferase ' 
t$m SeV : (A) £^*^*Hfc#*k Luciferase*fciF;&fc<8 

LTV\5fclt§lSeV'<:? (SeV18+Luci) ' <r>fyi*9 4 ?—*£z.X-? $ X^-frlZ 
(5xl0 4 , 5x10 s , 5x10? CIU/5*iL) , 8^2 B^i£5:ft£9)|&&, &J®&* 
t^t<(XU LeciferaseiStt & M ^ 7t '. (h=3) 0 & 4 * - # # W * 
LuciferaseSttO^fc^jt-^ftfCo (B) &B*.£flS. SeV18+Luci (5xl0 6 CIU/5jz L 

XL. LeciferasefJti&i^fc (n=3) 0 , 

Blitt, (2) *W«:fcJ:tfHT*>6. GFPitfc 

'^•^S SeV ^ ^-T^f?4 : SeV18+GFP (5xl0 6 GFP-CIU/5/i L) £^ pXltft 
:K«#U.<W«e©*3t^»*»fcWWfc**V*:: (n=4) e 00,GFP^.5t^K 
. (B) GFP*3t5fiSO^i:{ko hAdobe Photoshop t£Ta&i£3fc£tt 

•f^Jlipi't^E-efeSo ^">^*5^>5^(CSeV18-K}FP/AF (5xl0 6 GFP-CIO/5/i L 
) (-0aS^) . , fcfcS-*l, 2, 4, 6, 8, 28, 62B&K:, 2feM^ 

SeV18+GFP/AF (5xl0 6 GFP-CIU/5 > L) Srfi^Lfc CI[e! . . ^ft^tl^S 

ftNFW.^GFPt3t©»Sae^SrW^7t 0 (A) GFPj£ft¥^ 0 CB),GFra#»£ 

HI 3ft, ff^«4ftfcJ:*«*»l&«)ra3e (1) Sr^i-^H-CJfeS. V**3F 
^{CSeV18+GFP/AF (5xl0 6 GFP-CIU/5 n L) ^2 0 m^ft^W* t 

, SnfciiOtfSrfM, **SI»«TGFP^3t^««Lfc (A). IMttlffltf&ttGFPtft 
fTC&feLfc (C)o (B) ftrtie>OSto^-frSr^f 0 

111 4ft, 9^*tS:4ifelcJ:5iR^fflJiaora^ (2) -7**5 
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^{CSeV18+GFP/A^ (5xl0 6 GFP-CIU/5 /z L) £&-£ U ^2 0#tC^^(^b 
|15lt ft'CD28ftftjt^#r>T- (SYN205-13). <D£/&(C£ffl Lfcoligo DNAtf) 

♦ 

il 7&[ ^D28^^5ie^^^®i-6SeVW^^- (SeV18+ a CD28cst/ A F- 
GFP) <DRT-PCR{CJ;6^^^^V A0p?:^t¥lt*fc5 0 

0i8($, a CD28it^ ZftWrfT 5 SeV-< * * — (SeV18+ a CD28cst/ A F^GFP) 

■ H i W,'fcCD28#ttt UCD28cst) GFPfcfc^J&tfSeV'** * - (SeV18+a 
CD28cst/AF-GFP) <D~? •>^5^ft^OGFP**^3t<PS^Ik*^i'W"C4> . 
5o 5xl0 $ GFP-CIU/5/zL£^**:?^(££-£U PFPfieo^jfei^St^fciftl^tt 
(C^L7to SeV18^FP/AF&#S¥<bOittk£fTo7to 

HI 2 0 «ife^»!<©CTLA4-IgSeS4-S:Wffl L7t^OSeV18+aCD28cst/ A 
F-GFP^VV^l^&^^GFPS^ 5xl0 6 

. gfp-ciu/5/xl^^^^^^s-^u, &*imm'&Rxfiomr$mzcTLk4-igm&& 

0.5 mg/bodyTitl&rtfclS^U GFPSe<om3t*^lfP^bMNF6t)^mmU7t„ 13 
CMSSr 1 7tSeV18+GFP/ A F&-5-S¥ £ £>Jttfc£tTo 7t„ 

i2lli, GFP^3t!fi«03tS^Sr^i-®-e*>.6o '88 1 9fttfB2-0eD$3fe*H 
*Si-> hAdobe PhotoshoplCTHkfe*3tSrtttiiU/t^ % M^tfrV 

0 2 2tt, GFP*fi^©*»iiffiil©SV^CJ:4GFP*3l5^3t»ft©jSl^^-r9 
^TfeS (in vitroT*(7)5l^) • SeV18+GFP/ A F§ScV % {iSeV18+ a CD28cst/ AF-GFP 
£LLC-MK2»KMOI=3Ti&& U igl^WtJlGFP^***^ tfc 0 
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[HJfe^Jl] Fab3tfi^.Sraf*LfcSeV^<^^r©*« 

SeVf<??-<DmmmM^<Ofom<D--^k Lie, ''ttftMRfB? (NOGO^). ^ 

Pl^^S^i-r-S^^^^-^M^-r^o NOGOcD^fPftfrt bT, IN-1 (mouse 

i • * 

IgM /c §0 # 5 £P tt T ^ 3 w H 1 ?) (Brosamle, C. et al. , J. Neurosci; 
20(21), 8061-8068 (2000) S|h - <£IN-l£&*febfc£*f MSeV^* *-tf>#tg£ 

•l) m.fc*<D&&i& ' ' ' 
iN-i Fab (mRVLm) mfc+zmmi-tzsev^? ?^*mmi-$tc#>, in-i 

c7)Fabit^c7)^:^$r||jifeUfc 0 IN-ICD single chain Fab gfi#<D&ggS?lJ ( 
Accession No. Y08011; Bandtlow, C. et al: , Eur. J. Biochera. 241(2) 468- 
475 (1996)) &5EI-> His-tagf^t, M#8tC,NotI fgffjga^J^^ H$H (BE^U 
: 1,0) &0Lg( (IB^J#-^: 1 1) #SeVOEISg2?iJ£^Tnandem{£^^ 
6 <fc 5 BB^J^^iP-r y Lfc (0 1 ; @a?iJ#^§- : 9 ) c &mz.&m Lfcoligo DNA£> 
gfi?iJ&J:t>^£II]2(£^U ^Oieg£ia 3 J^ Lfc 0 NotI&frtftf>£;gte6n (6 
(Dim) tteZ>&?KLtz 0 
2 ) IN-1 (Fab) %icSeV cDNACDjtfciHg^ 

±!ET*-8-J$LfcNotI$f)T"&pBluescript II KS (Stratagene, Lajolla, CA) ^ 
jfALt 1kte*Un*WMLtz.'&i Z.<Dzfy K^b, EIS£*pr£NotlBlr# 
^HotlW^^ OWtitSU £}fM (pSeV18+) (Hasan, M. K. et al. , J. Gen. 
Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, EMB0 J. 16: 578-587 R 
T>* Yu, D. et al. , 1997, Genes Cells 2: 457-466) Fitted ( 
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1 4 . • • * • • * 

P SeVl8+/AF) ;(Li;'H.-0. et al. , , J. Virol. 74(14) 6564-6569 (2000)) <D±- 
^y^^y ^^3- Kt5^7^ ^ Ktf>+18{£ (NotlSMt) ^#AL, ^ 
tl^tb pSeV18+IN-l fcitf SeV18+.IN-l/AF b Ltc a 
3) SeVjffejfc frfcjfgj : SeV18+IN : D 

^^/V^(DH1f^fiKatoe)<0^ .(Kato, A. et al. , Genes Cells 1, 569-579 
(1996)) H$oTfrofc 0 LLC-MK2M£ 5X 10 6 cells/dish T*It^l00mmO;>-r ( 
2'4P#IS)ig*aL yyl/y (psoralen) (365nra) T : 20 

PLWUV-VacT7 : Fuerst,. T.R. et al. , Proc. Natl. Acad. Sci. USA 83, 8122- 
8126 (1986)) ^37 c CT'lNFf B M^$-ti:fc (M0I=2) 0 ^J&£lk?it£-££&^MEM-e 
$G#Vt£%, '^V*^ K pSeVi8+IN-l, pgWnP, pGEM/P&tfpGEM/L (Kato, A. 
et al., Genes Cells 1, 569-579 (1996)) ZZtl? filing, 4 fig, 2/zg&tf 
4/ig/di'sh<Dl:itT*0pti-MEM 200/zL (Gibco-BRL, Rockville, MD) (C^U 
l/xg DNA/5 n Lfi S <DSuperFect transfection reagent (Qiagen, Bothell, WA) . 
ZAtlXM&L. MUV15^mnm^, FBS&^trOpti-MEM 3mLt£A 

*U IIB|a{i»L'rJ#«tfCo 5B#r B 1J:$#mjfiim^^*^^MEMr-2[s]i5fe#L, 
40/ig/mL<E> Cytosine j3 -D-arabinofuranoside (AraC : Sigma, St. Louis, M0) 
RW. 5 m g/mLWTrypsin (Gibco-BRL, Rockville, MD) tfMEMT'3 0 PiU*g^ L 
fc. (P0) o 

^tt^<^*fflj!S^[HmXL, ^Uy h^l mL/dishfofc«90 PBSKiliS Lfc 0 #C5& 
Mffi*3\s\m : &Ltc'&. Jfe£.10nffi(DG&m^ MB7-f-tf~-h£l00ML/egg 
htzV&mLtCo *<D'&, m§fiUj:tft>35.5 0 CV3nr%tmLtc (PD c 4 < C{^4~ 
6B#TOSm, $I£$£IhIiIXU #«^IEH4 (HA7S44) >-f/w* 

HA&ttttKato (Kato, A. et al., Genes Cell 1, 569-579 (1996)) \Z 
<&o-t*Tofc e BP^ *JE0967t7V- bfc&ffiU ^^^^^^{-PBST* 
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tc^VhV&ftsk (a**^*, Tokyo, Japan) 50,/iLfc^U 4?CC30^M • 

0iRb*:PlO«R«Sr, (HAU^affl^ttfc^Jwfl) PBSKlTK^&rflOr**^ 
*Tte0Pfc* 1l&lB*MRjfcS:100/z L/eggfcfc 9 ill, StelP Ifttf* b35. 5<C 
Eifcb/cP2<«^&£l0^xmp^^m, (^«<Btftffc£fir^ (P3) 

'r • 

L/c 0 *-te> P4<OtWC 2 9 HAU ($J 5X10 8 CIU/mL) £ff3f$4xfc.- 

*1 



ffc|Sf PI P2 P3 ,P4 

SeV18+IN-l 2 2 2 10 2 8 2 9 (HAU) 



4) SeVjflgfifc (Fitfc^££gl : SeV18+IN-l/ AF) 

7^/V7<Df?m/&teLiC><7)$B£ (Li, H.-0. et al. , J. Virology 74. 6564- 
6569 (2000), WOOO/70070) fcftoTfTofc 0 Fitfc^&M ? f /W* SrS«fi!c'$ 

%m.mmi'X i rJ»&%l%LX^Z> 0 ^^xAfiCre DNA l)3yt*t-f|l± 
•?3t^S^*»3>l65Li"5J:5lJ:ia:tf$n^7^ $ KpCALNdLw (Arai. T. et 

al., J. Virol. 72: 1115-1121 (1988)) Srfljffl LfcfcflTCife 9 , ^7*7^^ b*<D 
h7y*7*—?yhiZCre DNA!i nyt'l — if 7 7V 7-<^ 
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• • . • • ' • • . 

7 (AxCANCre). £',Saito h <Oj5fe .(Saito, I. et al. , Niicl. Acid. Res. 23/ 

.i * / • i ' • . « 

3816-3821 (1995), Arai, T. et al. , J. Virol. 72, 1115-1121 (1998)) X'$%H 
V > 5 jjfflj® £IXC-MK2/F7/A £ |Efc1" 5 X £ fc-f 5 . 

♦ 

•Ffe^fc^SlSey (SeV18+IN-l/AF) ©Hfll^tt, JUT^i 5 K LT*to tz 0> , 
IIJ*,, LLC-MK2^BB3$r 5X 10 6 ' cells/dishT'E^lOOmra^iy-lr- KCftt , 24B#R| 

&m'&. pmw-yacT7*mfoX'i mmmpk£~£tc (moi=2) „ «uj&sr'jfa.m^** 

^MEMTift^Lfc^ 7*7 * 5: K pSeV18+IN-l/AF, pGEM/NP, pGEM/P, pGEM/LS. 
r^pGEM/F-HN^^r.tl.^tl^/ig, An g, 2/i g, . 4/ig&tf4/i g/dishO#W:T*0pti-MEM 
icSra t ; 1 ju g DNA'/5 n LtB ^ OSuperFect transf ection reagent^ AixT^-o- b 

, mmvisftr$fow&. *i*.wi-3% FBssr-^tpopti-MEM 3mL{^Ati, jHwa^asjo . 

t-r^'Lfeo 5l*M#*«j|Lni*^**V^MEM^.2.'iaft»' L\ 40 /z g/raL<D AraCR 
7. 5/i g/mL (D Trypsin £ tf MEM T* ^ L . 24 B$ ff]'ft ^ & * 8. 5X 10 6 . 
cells/dishfcfc 9 KLLC-MK2/F7/ Afc^JlU 40/xg/mLtf> AraC&U<7. 5/z g/mL<D 
Trypsio£^irMFJIT3EK 2 0 MsrC??*.* bfc„' £ H ©jNMS&Ie]1K t v ^ 1/ y 
YZ2uL/dishhtc*)<D Opti-MEMfcSiB, W^MM* 3 &X. UTPO lysate 

^llLf;, ~^T% LLC-MK2/F7/A£24 well7V- Ffclttx tt.ffa >7/V3L^ . 
h(Dl^fC32 < C^Ul Hr^HUfONBHa^^tfe, £<0*IM&fcSeVi8+IN-l/AF-- 
<£P0 lysate^#200//L/wellT* h7^7i^ > >3>U 40Mg/mLO AraC&tf 
7.5Mg/mL<OTrypsin£^lfom££.^ PI 
tif£JB^TP2;£Jtp$ x 6 weliyu— h^»l\^LLC-MK2/F7/AjNBiaSrffil' % T, IsHfO 

mmmzxv << frwtimz&u^izb piai^^f-^^T*HA^tto± 

g-tf%btltz. 0 P3tf>40 (P3d4) T-2.7 X10 7 CIU/mLT'fco 

fc 0 
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I ' • .1-1 

1 i • 

5 ) RT-PCRic £ 5 fr^r /u* y 7 a (omi • 

(SeV18+IN-l) (DV^JV^mW. (P2 sample), ^f>©^<f /V^RNA^lHUDi • 
tt, QIAGEN QIAarap Viral RNA Mini Kit (QIAGEN/ Bothell, WA) Srfljffl LTfTV 
Y RT-PCRIil step 7? Super Script One-Step RT-PCR with Platinum Taq Kit ( 
Gibco-BRL, Rockville, MD) fcfljffl Ltffo^, ■ 'RT-PCRtt, SYN80F12/SYN80R1O 

(04/<*AA) o 

Wkte+XSM (SeV18+IN-l/AF) fclo^Ti l^^ft-Cff ofc c P3d40ir^ 
y/WSrfflV^T, 7°7-r-7-fis SYN80F12/SYN80Rl<Z)*I^t5ii:T-tfofc 0 Ctf)^§ 

♦ ■ . ■ 

IN-ltt, mouse IgM<£> k mTfoZtzV), Se^(D?i^^{iWestern blotting^ 
2&#L{fc-C£> 5 HRP-cojugated anti-mouse IgG+IgM (Goat F(ab')2 Anti-Mouse 
IgG+IgM (AM14074) : BioSource International) Lfc Western blotting T* 

6 well plateT'confluent{C^o^:LLC-MK2(v2MOI 5-CSeV18+IN-l^te SeV18- 
IN-l/AF £$&Lfc 0 ^2 0f^VN«4 0^lc^H±?SSrlHlHXL, •£<£>+>;/:/ 
/MCOV^Ttt, PAGE prep Protein Clean-Up and Enrichment Kit (Pierce) 
ffiLT»«fc**M&<&te*£fto;b ^^fx^^^^hD-zKNO^UT, GFPit 

±EfclWI«t|g|3KLT^ , 7'f Lfc, 300/zL<Dig#±?f £&Jlb40,zL<Z)SDS-sample 
£ LTlElilXL^O^OlOizL/laneT-Ty^-r bT^<5„ ^^rE) 5 
K^*#-C»47 kDa, S7G&#"T?ifc30 kQaO'^ Mt 0 T$;®&W 
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■[H«5092] iii-ljt^^icSeV^in vitro(C*5.lt^BfeWfflfi 
IN-l li$4m#i^^*J t 5 S^NOGO^-T £ ^'ftftft-efc £ ^ i: b ftT v v 
£ (Chen, MJS. .et al. , Nature 403, 434^439 (2000)) . *ZX\ IN-lOFabit 

H^^tf^H^ttJ^^q-pool i Pf 15, ,^.(D|Si$!i^j£(iSpillinann LTV'* 

(Spill.mann, A. A. et al. , J. Biol. Chem. 273, 19283-19293 (1998)) 
\zmvXft'?i^.M#7vh3-»£*)GU%mt$\;: 1.5rag<&q-poql£#fc„ IN-1 
•SttOff#tiaen&tj«Spillmanne>W^ife (Chen, M. S. et al. , Nature 403, 
434-439 (2000K Spillmann, A. A. et al. , J. Biol. . Chem. 273, 19283-19293 

(1998)) 'fc.ftofc. Mttttt2S^^ifflu -rtxmmmmtk ( 

NIH-3T3) 9 £ 7 y M&]fc&te#&fli (ORG: Dorsal Root Ganglion) %)\X 

NIH-3T3£*i]JB LfcMiOfc'*K:; ■ *T q-pool'£^30/i g/cm 2 £ ft 3 <£ 9 J£ 
PBS£#f!L96 well^^V—h^^P^, 37 < CT*2B#P B M^^rL^- h L/c 0 
PBS(CT2(i]gfc^Ji^#^ffl tfCo q-poolT&JILfc (i&V^iq-poolT^g 
LTV^j^) 96 well plated lxlO 3 cells/well^fJ'&T'NIH-STS^lia^Mt , 10% 

ftAlamar Blue (BI0SOURCE International Inc. : California, USA) Sr^Jffl Ufc 

tyzwmmmM&mmz^x^w, q-pooi&ssrLfc:/^— 

4, '»^oaeja^<abttfc (0 6(B)) o hn-;\><DSeV<? ?-XhZ> 
GFPit^£*gfcL£:SeV^*-- (SeV18+GFP) £q-pool&3I Ltd®fa\Z!&8$ Ltz 
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1 .... 
SeVx*>- (SeV18+INl) £q-pool&JlLfdte;:^?fe Lfcit^aUC^WTte, • 

nm<oh<o\vptii<mm^nfm(owM(o^(D^<n.h^fL (H)6(Ej) 0 iij*> 

poolT*<0&a£fToTl^^7V- K ^l>*(£MOq-pool-eMS?r Ufcyu*- 
h£ffiV\/U§£\ SeV18+INl£iiM0IT^&LfcB# (M0I=3, 10,30) <D^ NIH-3T3 

(ommmmir^m^mm^fitz (H7(a)-(0) ." »'«««ica3v^-ciBi&»cw 
mmm<nwooiv&mLtzm£\at®.m&titefr<itc (S7(d)) . 

^filN-lO^ttSrq-pool^pi^ tfcr. £ fcfc 9 J IN-ldSq-pool^Stt^PlWi-§ 

*#t?ff flB LtCo - £>*J£ t> , *Tq-pobl /i g/cm 2 ffi 3 t ft 5 «fc 9 KRBStC 
#^L24 wellOtype I collagen-coated^^ V— h (MT ? S 7*, ■ 

©OfcHU HfcltlOO ng/ralji^<D^Mfi5c^@^ (NGF : Nerve Growth Factor, 
Serotec Ltd, U.K.) &tfl0% FBS$r^tfD-MEM^*T*explant cultureSrfrofCo 
^ M&24R$ffl1$ KSeV18+GFPi£^ f*SeV18+INl £ 1x10 s CIU/500 /z L/wel 1 T*J&& b 
fc 0 «Jfe36i*m«li:»»*T^tMB«S:tTofc. q-pool©*&3& LfcvvTV- 
MC*3V*Ttt, = V hn-/WSeVT-fc6SeV18+GFP^HBfla^*3^T^je^M^^ 
'5>'jXfc# (HI8(A)) „ q-pool&gSrfTofcTV-MC&V^Tte, #fl?KHia»fc£ 
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1 ' . . t " • , ' 

mmmLfrm.%t$wii^tc msp) „ m8(B) id 8(d) 

m 8 (a) Rxf m 8 (o K#vzsen8+GF?&Pk(Dm&%nn&)izm-fti#>\^ m 

• » 
®©f;i:fctt5GFP^ft¥S£ftlELT^<5„ .q-pooltoS^no^yu- hfC 

8(e),(f))'.oUij.* ? , %&mm<DmM&*ki>\ q-p6ouc£z>wm®fo<D%mmm®. 

[3l«*J3] ^^^-^m^^^^.^^L^^mM^^fccDin Vivo 

m^^in vivoM^O?ti:^g^-efe2)o '^!lj&W;:*5v>Tte, frying Lfc 
-7!>^^S^(£:J:^f¥^^^*i-?)o GFP3tfc^£^3fc*fl!JSeV><* 

( SeV18+GFP : 5xl0 6 GFP-CIU/5 n L) V > fi F it ^ !K £c §J SeV ^ ^ * -1 ( 
SeV18+GFP/AF : 5xl0 6 GFP-CIU/5m U ^^IC&^-T 5 <h , Ji^WlClS. 
mLT^5GFPgfi<«ft^^ ( 

(GFP) WjgmaHB&^v l§m^M^M(C^{CiiLr^6i#x.btb5o 

9«'>^t5Cim5, Hl^tf>&B#M:£ LT, GFPSe<Z>3bttt&-5-2B @ 

Ltz (H)9) o 

^ OGFPi&fttf^b^ SeVld «fc S^m^Kinetics^^*^(C^:i^ LT V>5 
A**jftjEf*fcJe>fc, Luciferaseafi^S:«:«LTV^e»SSeV^>^- ( 
SeV18+Luci : Yoneraitsu, Y. et al. , Nat. Biotech. 18, 970-973 (2000) ) (CIO 
^XmmzMft&^Zftvtc. *1\ S#^>f ^-^#6<jtCLucif erase® 0(Og 
te<&£ifc#JLfcft5.£.£&*f&bfc. (El 0(A)) 0 i^rtLucif erased 
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• .... 

1 • ' • 

10(B)) o PI^^^OCFPa^^SeV (SeV18+GFP) Sr«4tfcll» 

SrBI«Hcm\ GFr^ftOftB^fc&W^fc. GFP3£fttf>¥X (Ell 1(A)) frb. 
U.^^!;?|y7 h Adobe Photoshop (Adobe Systems' Incorporated, CA, USA) \Z.X 
*feDt3tttttabfc* r ®&fi¥#T y 7 >NIH- image (National Institute of 
Health, USA) l:tf«<D^i (El 1 1(B)). £*Xofc 0 Luc if erased frb 

**>itmnwk (ei io(b)) b&%ttfrb**>t.mftmK (bi i (b)) k# 

Hf^av^iB*SJ8,bixfco I'J^ GFPM^O^toLuciferaseS140^b^a<- 

SeV18+GFP/AF (5xl0 6 GFP-CIU/5/z L) £fi:-£U Hm^lllS t^|C, 
P#$£-f <bLT, ^?5^<^I^CSeV18+GFP/ AF (5xl0 6 GFP-CIU/5 n L) 

l % ssmo^ais&ii^fc (eii 2(a)) e %tz. -z<Dia&.hGft&yt%LBz%fe*ik 

LXmistt (Ell 2(B)) o *55^«5felB«, ^20^T*fcttfi v fe5^-e 

SeV18+ GFP/AF (5xl0 6 CIU/5 W L) £&-£U «2B^If#£»U 8C*£1jO 
K^fNcU IkytmfflLmTGFPlkitZmmi'ZbkhlZ. taGFPfctft (Molecular. 
Probes Inc., Eugene OR, USA) X%&Ltz 0 GFPj£#; £fctGFP*t &X<Df§i&mm* 
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v ■ - * . * • • • 

m^tcoiiMMm^h^tz (pa 13) o fa<Dmftv>&Mmx*® t m^tzt' 

^h. *k#rtJS'2Z (014(A)) , WMfciS^XA (12114(B)) , *&u:isv* 

» 

[H«J4.] ^tCD28^ (aCD28) ' •it^Sr^UfcSeV^^ 
T^Jte^tekb^^M^MHC class II (fc^V^^iclassI)/^:^•7 P ^ K 
I^iT»Vt^-(D5£ <&VS#1r>V) &W:D80(CD86)£to28^<Drt 
(02^^Mcbstimulatory signal)) lC<fc»9£D, ^OMItt 

tl5 0 oncost inflatory signal fc^n <y f^ZZ. bfc& V W$X~%M% , mfr 

mm £ rfcasft f>nr v>s„ . * £ -c£#rt s tes&fjBsev<<* * 

costimulatory signamMfcfc*&&ttZftftfcte*&&^9 f-ZW&'tZ. 
•TZltfo 'SKCD28fC»"tS--*flltri«c (aCD28) LfcFitfc^* 

- ♦ . ' ■ 

1) 

Jfetfeo Grosse-Hovest, L b©#£LTV*S aCD^it^E^J (DDBJ database 
SYN507107 ): Klg<5#, aCD28 (LY^&tfHVg©— OJtfi^SE^JOPn 
Jgt^Xbal site£KttT££fifc«:?TV\ - O^fiJcXballlf K (SB?IJ## : 43) (-<£> 
Bfr#£SYN205-13 £ ffi$©#6&£«:XbalSMfc£ bfc 0 aCD28T $ / &ffi?IJ 

ttffi : 44 {C^ Lfc) & pBluescript II SK+^< * * - \Z M A L ( 

P Bluescript/aCD28) 0 ^fifcfclteffl Lfcoligo DNA<alEmUtf£$fr£aTKl;^ L 



WO 03/102183 PCT/JF03/07005 

61 

' i 

mouse antibody k L chain^V^^^^ K (iB?lJ#^ : 46) ir SeVO 
EtSiB^Jir^f^^Xbal site£*TU ^OM^KNhel/Notl site£^ttfcDNA#r>i-£ • 
^tfco w<DDNA®f>i-<DNheI site£pGEM-4Z^? * — (Promega) (AXbal site£ 
y— >3 ^^-frfc^iry ^ K (pGEM-4Zcst) fc^Lfc (IS?iJ#^- 

: 45, EIS|2^JSr"atfNotIfrjT-W*brc) pBl'uescript/ a CD28<D a^Sit^ 
^^tPXbalRfr>T-5rpGEM-4Zcst-<^ *-<DXbaI .sitetCigAU ±l5v^^/^^ 
KiSeVOEISia^JSr^ri-5 aCD28it^ ( a CD28cstit^) SrHt^Lfco C^T* 
mhtlZ aCD28cst^^£^tj>NotI^tf <D£^tee<0{&& (6n) t t£Z>& 0 IC?* 

^ 2 ^{C^ffibfcioligo DNA^)gH?imJ:^^ 

' ,; ; , __! ' r — - 

' SYN205F01 (M?m-% : 47) ' ' 
TCTAGAGACATCGAGCTCACTCAGTaCCAGCnCTTT(^^^ 
SYN205F02 (E?IJ## : 48) 

agggcagagagccaccatctcctgcagagcc!agtgagagtgttgaatattatgtcacaagtttaatgcag 

SYN205F03 (E^J*^ : 49) , 

ATGTCACMGTTTMTGCAGTGGTACCAGCAGM(K^CAGGACAGCCACCCAMCTCCTCATCTTTGCTGC 
SYN205F04 (gfi?iJ#-S§- : 50) 

CCnACACGTTCGGAGGGGGGACCMGCTGGAAATAAAACGGGGAGGCGGCGGTTCTGGCGGTGGCGGAT 
SYN205F05 (1H?IJ#^- : 51) 

cggttctggcggtg(x;ggatcaggtg(xx;ga(K}ctcgcaggtgamctgca(k:agtctggac^ 

SYN205F06 (K?iJ## : 52) 

A«:AGTCTGGACCT(iGCa(}GTGAC()CCCTCACAGAGCCTGTCCATCACmTACTGTCTCT(KKJTTnC 
SYN205F07 (E?lJ#-§- : 53) 

GACMCTCCAAGAGCCMGTTTTCTTAAAMTGMCAGTCrGCAAGCTGATGACACAGCCGTGTATTACT 
SYN205F08 (8B?lJ#-5§- : 54) 
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TGACACA(£CGTGTAXTACTGT(mGAGA 
SYN205R01 (E!?IJ## : 55) 

TCTAGACGAGGAGACAGTGACCGTGGTCCCTTGGCCCCAGTAGTCCATAGAAT 

. SYN205R02 '.(IB^J#-§- : 56) , , . . , 
' i ' ■: ' • • • 

ACTTGGCTOT(}GAGTTGTCnTGCTGAT(X^CTnCTGGACATGAGAG(XGMnATMnCGT(K:CTC 

♦ 

SYN205R03 (iE?lJ#-^,: 57) 

CGMTTATAAfTCGTGCCTCCACCAGCGCATAnACTCCCAGeCACTCCAGTCCCT 
SYN205R04 (Ifi^J#-§- : 58) , . 

GTCCCTGTCCn'GGAGACTGGCGAACCCAGTGAACACCATAGTCGCTXAATGAAAACCCAGAGACAGTACA 
SYN205R05 (IB?lJ#-*r : 59) , . . 

ccccctgcgaacgtgtAaggmccttcctactttgct6acagamtacattgcaacatcatcctcgtcca 

SYN205R06 (iS^lJ#-^ : 60) 

tgcmcatcatcctcgtccacaggatggatgttgaggctgaagtttgtcccagacccactgccactaaac 

SYN205R07 (gH3»-5§- : 61) 

cagaccgactgccactamcctggcagggaccccagattctacgttggatgcagcaaagatgaggagttt 



2) a CD28^Fjt^^^SeV cDNA (pSeV18+ a CD28cst/ A F-GFP) (DMB^ffi 

NotlBWt£#) , 9{iJU green fluorescent protein (GFP) %&WL LtzF&fc^-lKik 
MSeV cDNA (pSeV18+/ A F-GFP) (Li, H. -0. et al. , J. Virol. 74(14) 6564- 
6569 (2000)) <D+18it (Notlffiffi) --*fAU P SeV18+ a CD28cst/ AF-GFP£1f^ 

tfCo 

3) aCD28fe1fcFMB : f-%.£:$LSeV (SeV18+ a CD28cst/ A F-GFP) <DW$$L 

$4 /l'X<DmMj$U*Lib <Dm j & (Li, H.-0. et al. , J. Virology 74. 6564- 
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6569 (2000), WOOO/70070) ^otffofci .Fjtfi^jfeSl^^^SrlWPIl** 
F«6©'vw<-ttttSr*llJ|Lfc. Sgk^/w^-iHBJiaf^HUifiCre/loxP • 

••9it^M^*»«IBm^SJ:5fcKtf$tt^7^5-Kl)CALNdLw- (Arai, T. et 
al., J. Virol. 72: 1115t1121 (1988)) i^UHO"?*)?, ^7^vK© 
h7^7*-ry MJICre DNA U = V tr-7"— ^■&»mi"5*l**X.T7 f / "M^ 
(AxCANCre) £Saito b (Djjfe (Saito, L.etal., Nucl. Acid. Res. 23, 
3816-3821 (1995), Arai, T. et al. , J. Virol. 72, 1115-1121 (1998)) Vt&tk 
ZitXnAfefc : T-&&$LZtto SeV-Fg6©*§£, m&ZitilrZRh?^* 
7 ^ _ v y h jj«£LLC-MK2/F7 1 !E$c U AxCANCreT'^^Fg & UT 
V^jNBHaSrLLC-MK2/F7/Atl5^-t"2>ri:(Ci-5 0 • 
' SeV18+ a CD28cst/ A F-GFPO?*fllfifcrtU OT© «t 5 t T^To fc 0 1U "b. LLC- 
MK2ftBJ&& 5X10 6 cells/dish T*i£&100nun<^ + ->l;:J§£\ 24B#F P SJi#*#, 
PLWUV-VacT7^^T*l^FM^$itfc (M0I=2) „ &IS£jktt&££fcV>MErC»: 
#Lfc^ % KpSeV18+aCD28cst/AF-GFP, pGEM/NP, pGEM/P, pGEM/L&tf 

pGEM/F-HN^^n^tl^/zg, 4m g, 2m g, 4m g&tf4M g/dish<Di;)fcT-0pti-MEMK: 
IKiB'U 1m g DNA/5/zU=B^0>SuperFect transfection reagent ^XflX^a, 
^iftT?15^Ffl»«^, ft&ftK:3% FBSSr^tfOpti-MEM 3 mLlCAft, ttJteldgfc&DL 
TKF* Lfc 0 5B#FpS^&jM£^£ fcV>MEMT? 2 0}fc# U 40 m g/mL<7> AraC&tf 
7.5/x g/raL^Trypsin$r-^tfMEMT'^b^o 24.>*M#*ft, 8.5X10 6 cells/dish 
htz. 9 (CLLC-MK2/F7/ A&M U 40m g/mLO AraC&lR 5 m g/mL<7>Trypsin£:^ 
tfMEM-C35tJ:2 0Ba37 , C-C^*bfc. rft^MSrlElilXU *<Uyh%2 
mL/dishfcfc9<D Opti-MEMJwffiiiB, ftttRMf* 3 mm 9 &*. UTP0 lysate&fSl!! 
Lfco -#T\ LLC-MK2/F7/A^24 well-7°U—M^#, h<Dm 
\Z32X;£®L1 0nJ**Lfc*M&*r*4IUfc. C<Z)iMK:SeV18+aCD28cst/AF- 
GFPOP0 lysate£#200 m L/wellT* h 7 7 9 > a > U 40 m g/mL<£> AraC^. 
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5 g/mLtf>Tryilsin£^^ PI 

±»£jflv\TP2&»> 6 weiiyu~M;i&^mc-MK2/F7/Am£ffl^-c, mm 

» 

♦ 

P3(D5 0 g ^ffcN- (P3d5) (D $4 frXMm X 10 6 CIU/mLT-fco fc e 

4) RT-PCR^i^^-l'^yy '• 
F5t^^^kseVT-fc5SeV18+aCD28cst/AF-GFPO'>-f (P.3 sample 

) fabO)? V/V^RNAO 011X13:, QIAGEN QlAamp Viral RNA Mini Kit (QIAGEN, 
Bothell, WA) ^Uffl LTtTV\ RT-PCRttl stepT'Super Script. One-Step RT-PCR 
with Platinum Taq Kit (Gibco-BRL, Rockville, MD) , £ftJ/8 LTfTofco RT-PCR 
tt % F6 (5' -ACAAGAGAAAAAACATGTATGG-3' ) /R199 (5' -GATAACAGCACCTCCTCCCGACT- 
3') (Ztlkhmm^- : 62*5«tt/63) (ftfe^ frit £ 7*7 i—ttk LT&JB 

eD28cstit^^^$ttTl^w<i:^?f|^$nfc (il 7) o 

5) se\mmmfc^&*i-%mB'g%$L<Diim 

6 well plateT*confluent(C^oy5:LLC-MK2(CMOI IT* SeV18+aCD28cst/ AF-GFP 
^^^V lfe?t^^*^^MEM^lml^^PLT37^ (5% C0 2 #£T) T*i§^ L 

$7-4-?^ ^ h P-/KNC) t L"C\ GFPitte^&tiLfcF^te^&MSeV^ * 
- (SeVl8+GFP/AF) ^^ftfi^lt, ^±^^0^ tfc. WRfJ, PAGE 
prep Protein CI ean-Up and Enrichment Kit (Pierce) ££|l^*C, 300/zL<DJg^ 
±M$:40M Lt-^t, ^*l£SDS PAGEm^&lbffl tofW <t LTWestern blotting 
mul/laneX'TT'yj Lfc„ .— # % Coomassie Brilliant Blue (CBB) Ifeifefctt 
\ ^O^T*600/iL0)^J:m^40AiUC^b, ^tt^lO/z L/laneT-Ty^^ 
LTK^^tToyto Western blotting <E> & fcB ffl <£> fctft & Anti-mouse Ig, 
horseradish peroxidase linkedwhole antibody (from sheep) ( Amersham 
Bioscience) Lfc 0 ^£12) 1 8 **)29 kDatf)^ K^ttffl £*U 
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mmLtzfca)28mW. (aCD28cst) mfc*&mmfc*X!kMSeV (SeV18+a 
CD28cst/AF-GFP) (DffifeWti&<D--M t L"C\ in vivo(i*5tt5H^^$rWfilfi 

ifcMSeV (SeV18+GFP/AF) £ a* h .LT^tt^il&fl^fc. 
^^lC«aCD28cstSe^>H^«^V> (##fcl'>&V>) '• £ 

CTLA4-Ig^&^£, SeVS-S-S 0 K&^LfcmfcMLfco CTLA4-IgH&^«rtf|g 
$*VC:J8 9 (Ancell Corporation), kffl "HH^feS^ ^[E]{if!e{c$B££;ft/r^ 
6 i:IS<a©*iSfeT-p$!l L/c t©^f| .Lfc (Iwasaki, N. et al., 
Transplantation 73(3) 334-340 (2002) ; Harada, H. et al. , Urol. Res. 28(1) 
69-74 (2000); Iwasaki, N. et al. , Transplantation 73(3) 334-340 (2002); 
Glysing- Jensen, T. et al. , Transplantation 64(12) 1641-1645 (1997)) „ 

1 1 ■ 

k£<o. ®-®ft*m%Lxmftto\iseV'<tfi-&*%m.m& <gfp) omm* 

SeV^?- (SeV18+GFP/ AF : 5xl0 6 CIU/5//L) ^^fiGFPit^ 1 1 t(C^[CD28 
^it^^^LTV^Fjt^^^SeV^^ (SeV18+ a CD28cst/ A F-GFP 
: 5xl0 6 CIU/5/zL) £^ ^S^THcS^ U &P#ftKGFPg&<D$85L£mf=S tfc„ 

h^, m&^&o-nto-rtxia*, sevmm^m^mo^m^s cruw-ig 

$flJ£Sltt£: LTtftftitte-?- Cl a CD28cst) £*g^ b7cSeV<* 

in vivo-Ct>^1-5C^^5|^$tlfc (mi 9) e SeV18+GFP/ AF£ #GFPS§9i* 
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!CSI^^il*^V-©^fcoVNT , tt«»i'S.-^tt^i8LTtt, SeV18+a' 
CD28cst/ A F^GFP&5-m'X\ bMMkit-<GFPW & 

(D\Z# IX, ''SeV.18+ a CD28cst/ A F-GFPt8:-£#-Cf** . -t <Z>ifeWS<ia»fci&S b$^>> 

t 

■C*)<9, &&6B'&XhGFPm&<Dlkftibmm£tltz (Ml 9) . SeVJBSSSB©, 
CTA4-IgSefr^#4&* fc'tto *. p £ ^tl'fc'o ! CTLA4-IgS 6K$rft-^i- S £ <b 
£ <fc 9 , SeV18+GFP/ A Fg-5-$, SeV18+ a CD28cst/ A F-GFP&-5-S* t k> lCGFPg'&3§ 
5L<£>tg&#^£*K Ml^SeV18+aCD28cst/AF,-GFP^^^i3V>-C«, ^6 0 
&T*t>ittfclttteo£,«9 £ LfcGFPg&cA3£ftriMgS5S£ft/c (0 2 0.) , GFPjtftO 
^hMfrb\ y h Adobe Photoshop (Adobe Systems Incorporated, CA, 

USA) fcTfc'fe'^ft&ttffl Lfc&v m&teVty 7 HNIH image (National. 
Institute of Health, USA) £T£3fc&&££4<fb UfcHS*S:H 2 1 Kfjk tfc 0 

CTU4-ig«e«*«:^bfc»'&wGFPa6lsm©*i».a: t 1 hK. tf*»-Cf4*>5#. 

oCD28cstJtfif-**«i-ir S £ £ in J; 5,SeVJ8?iia^**«e ClogtettGFP) 

>V18+aCD28cst/AF^FP#4t$fc^"r, SeV18+GFP/ AF&4S* & 9 i'GFPSe 
(Dlk%i)^t^t^t\Z^>^X, ^Tin vitro<D^T'?lf§.£ : fTofc 0 LLC-MK2*ffiflS 
(ClSeV18+GFP/ A F#l/M*SeV18+ a CD28cst/ A F-GFP^M0I=5T'^ U &&f&)Kik% 
«»«T-CGFPSe©l8m«r««tfc (02 2) . «ifel6^W«T?ttSeV18+GFP/A 
FrtjifejBBia-eriGFP^iS $ jx60»C*f UX, SeV18+ a CD28cst/ AF-GFP^^IBll&T- 
teUgS^tlfc^ofco SeV18+aCD28cst/AF-GFP^&fBJ!ST*ti:, Jg&24l$M%£Jlfe 



WO 03/102183 PCT/JP03/07005 

67 

' ... 

<£>^VMCoV>-C, &&%)%:&%ibtlX\<^ (Glazier, K. et al. , J. Virol. 21 

' ' ' • 

(3), 863-871 (1977); Homann, H.E. et al. , Virology 177. (1), 131-140 

(1990) ) o Mh, RNA polymerase^restart^* 3 ^ < &Wctf>^, /? J J*<D2' 

1 ■ ■ ■ 

\Z.^.^iU ,J ^<D"f-f^ ^*5^$ttTV^ (Tokusumi,. T. et al. , Virus Res 86, 
33-38 (2002)) 0 ^fem^M LT^SGFPA^f*, SeV18+GFP/ AF"C«3' U 
SeV18+aCD28cst/AF-GFPT^i^^tTV>SF5t^<0^{-^tT*3f9 v 

GFPg £ #teSeV18+GFP/ A FT^ < > SeV18+ a C028cst/ A F-^GFPT-tefBfttfj |C(g < * 

erif v^^oTv^eo fiu ffcosevgetepi^ ^--en^m (mteg) 

& fcBS S (GFP) <£> #-SeV18+ a CD28cst/ A F-GF?ffiWi'fflfaX"J? *<^ot^5i% 
7LbKZ>o U-kn^tZ^fa-tZk: ^^f^4g^^-*5V^■r, SeV18+aCD28cst/A 
F-GFP^S¥-e?iB^tlfcm^^^ ^(Dit^Hm^^^M UT, HBg^fiGFP 
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i 
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1 2. ttS'^'Jvl'fifcSHPtf* CD28, CD80, CD86, LFA-K ICAM-1 (CD54) , PD-1 

% is it; icos a^ftssiosftSftasH^fca, ikie^©^* 
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1 5 . 1**9 1 4 MsmnimKJL 9 «36**tfc*.U.x^ Ko 

2 0. ^ j^^iB* i V/* ttt^ ^-0*9 
^IB^^^^-SrS^-raxmSr^tf^o 

2 1. Mi<^t/Vfii©^t*Sfcl«0 Jl ^fy KWSKff:, fcSl^tt 
CTLA4*^fi-?:08ffjtSr.fi4t-5XmSr$ &fc£tN 2 0 K1E«<D;fr8s. • 
2 2. Hm^tt* s ±#t^^^-Efi5c^T?*>oT, f&#£9fc!B*£©'<** 

2 3. ae-T-arA^y h-CfcoT, (a) ffMSfiSfcE*©^*-, ftfcW: 
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• • 

gcggccgccgtacggccATGAAAM(^CAGCTATCGCGATTGCAGTGGCACTGGCTGGTT 

TCGCTACCGTAGCGCAGGCCGAAGTTAAAGTGCATGAGTCAGGGCCTGGGCTGGTAAGGC 

CTGGGACT^CAGTGAAGATATCCTGCAAGGCTTCTGGCTACACCTTCACTAACTACTGGC • 

TAGGTTGGGTAAAGCAGAGGCCTGGAtATGGACTTGAGTGGATTGGAGATATTTACCCTG 

GAGGTGGTTATACTAACTACAATGAGAAGTTCAAGGGCAAGGCCACACTGACTGCAGACA 

CATCCTCCAGCAtTGCCTACATGCAGCTCAGTAGCGTGACATCTGAGGACTCTGCTGTCT 

ATTTCTGTGCAAGATTTTACTACGGTAGTAGCTACTGGTACTTCGATGTCTGGGGCCAAG 

GCACCACGGTCACCGTCTCCTCAGCAAAGACCACTCCTCCGTCTGTTTACCCTCTGGCTC 

CTGGTTCTGGGGCTCAGACTAACTCTATGGTGACTCTGGGATGCCTGGTCAAGGGCTATT 

TCCCTGAGCCAGTGACAGTGACCTGGMCTQTGGATCCCTGTCCAGCGGTGTGCACACCT 

TCCCAGCTGTCCTGCAATCTGACCTCTACACTCTGAGCAGCTCAGTGACTGTCCCCTCCA 

GCACCTGGCCCAGCGAGACCGTCACCTGCAACGTTGCCCACCCGGCTTCTAGCACCAAAG 

TTGACAAGAAAATCGTACCGCGCGACTGCTAAccqta qtaaqaaaaa ct taqqqtqaaaq 

ttcatcgcggc^tacggccATGAAACAMGCACTATTGCACTGGCACTCTTACCGTTAC 

TGTTTACCCCTGTGACAAAAGCCGACATCGAGCTCACCCAGTCTCCAGCAATCATGGCTG 

CATCTGTQGGAGAAACTGTCACCATCACATGTGGAGCAAGTGAGAATATTTACGGTGCTT 

TAAATTGGTATCAGCGGAAACAGGGAAAATCyCCTCAGCTCCTGATCTATGGTGCAACCA 

ACTTGGCAGATGGCATGTGATGGAGGTTCAGTGGCAGTGGATCTGGTAGACAGTATTCTC 

TCAAGATCAGTAGCCTGCATCCTGACGATGTTGCAACGTATTACTGTCAAAATGTGTTAA 

GTACTCCTCGGACGTTCGGAGCTGGGAGCAAGCTCGAGCTGAAGCGCGCTGATGCTGCAC 

CGACTGTATCCATCTTCCCACCATCCAGTGAGCAGTTAACATCTGGAGGTGCCTCAGTCG 

TGTGCTTCTTGAACAACTTCTACCCCAAAGACATCAATGTCAAGTGGAAGATTGATGGCA 

GTGAACGACAAAATGGCGTCCTGAACAGTTGGACTGATCAGGACAGCAAAGACAGCACCT 

ACAGCATGAGCAGCACCCTCACGTTGACCAAGGACGAGTATGAACGACATAACAGCTATA 

CCTGTGAGGCCACTCACAAGACATCAACTTCACCCATTGTCAAGAGCTTCAACAGGAATG 

AGTGTTAGtccqtaq taaqaaaaa ct taqqqtqaaaq ttcatqcqqccqc 
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01 7 
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: i. 



M 1 2 3 




1" RT-PCR 

2: *#f-r ^3>hP-;KDW) 
3: ^x-f^n^hP-VUtcDNA) 



1086bp 



WO 03/102183 



PCJ7JP03/07005 



mi 8 



1 8/2 2 




M 1 2 



M 1 2 



7 H« ■ • 7 




CBBlfcfe 



1 : SeVI 8+ a CD28cst/ A F-GFPt$g±>f 
2:SeV/AF(GFP)i$#±jf 



WO 03/102183 ' PCT/JFU3/U7UU5 

2 0/22 



02 0 / '. 

i 



. . • i ■ 
1 1 

.t 



SeVie.GFP/AF SeV,«caCD28c«/AF-GFP 
. +mCTLA4lgge (i.p.X2) +mCTLA4lggS (i.p.X2) 



WO 03/102183 



PCT7JP03/07005 



2 1/2 2 

M2 1 




» t 

WO 03/102183 ' PCT/JP03/07005 

2 2/2 2 

02 2 ' '/'.'' 

* SeV18+GFP/AF SeV18+adD28cst/AF-GFP 

.t • ; \ • . • 



• 16 furs,. '■ 



24 hrs 



40 hrs 



48 hrs 



68 hrs 




WO 03/102183 F«J17JI'03/U7005 

1/45 



SEQUENCE LISTING, 



<110> DNAVEC RESEARCH INC. 



<120> Antibody-encoding paramyxovirus vectors and their use 

■ ■ • i 

1 • ■ ' - - 

<130> D3-A0203P 

<150> JP 2002-161964 . 

i ■ 

<151> 2002-06-03 , 

t 1 

<160> 63 

. i ... . . . • 

<170> Patentln version 3. 1 

<210> 1 

<211> 10 

<212> DNA ' 

<213> Sendai virus 

<400> 1 

ctttcaccct 10 



<210> 2 
<211> 15 



WO 03/102183 



<212> DNA 



<213> Sendai virus 



2/45 



<400> 2 



tttttcttac tacgg 



15 



<210> 3 

<211> 18 

<212> DNA 

<213> Artificial ' 

<220> '.' 

<223> Spacer sequence 



<400> ,3 

cggccgcaga tcttcacg 



18 



<210> 4 

<211> 18 

<212> DNA 

<213> Artificial 



<220> 

<223> an spacer sequence 



WO 03/102183 PCT/JP03/07005 

3/45 



<400> 4 

atgcatgccg gcagatga 18 



<210> 5 

<211> 18 

<212> DNA 

<213> Artificial ,'. 

t ■ 

<220> ' »• ■ 

<223> a primer for amplifing Sendai virus genome fragment 

• • • - • , ■ ' 

<400> 5 ' 

1 t 

gttgagtact' gcaagagc 18 



<210> 6 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for amplifing Sendai virus genome fragment 



<400> 6 



WU03/1U21«3 . • rci/jruj/u/uus 

4/45 

1 * . • ♦ * • « . 

» 

tttgccggca tgcatgtttc ccaaggggag agttttgcaa cc 1 1 • 42 



<210> 7 ' ■', 
<211> 18 ' . 
<212> DNA 

<213> Artificial ••' '.. 

t 

i • 

<220> 

' • • '. • ' . , - ' 

<223> a primer for amplifing Sendai virus genome fragment 

... • ... • t. 

<400> 7 

atgcatgccg gcagatga 18 

<2io> ( 8 ' 

..." ' t ■ . ■ 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for amplifing Sendai virus genome fragment 



<400> 8 

tgggtgaatg agagaatcag c 



21 



WO 03/102183 PCT/JP03/07005 
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<210> 9 
<211> 1550 
<212> DNA 

<213> Artificial , ' 

• ' ' ' ; .' ' • ' • ' 

<220> • • V. 

<223> a gene framgraent encoding V regions of antibody IN-1 . 

<220> 

<221> CDS ' • • 

<222> (18) . . (749) . 1 

<223> 

<220> 

<221> CDS , 

<222> (801).. (1505) . 
<223> 

<400> 9 

gcggccgccg tacggcc atg aaa aag aca get ate gcg att gca gtg gca 50 

Met Lys Lys Thr Ala lie Ala lie Ala Val Ala 
1 5 10 



ctg get ggt ttc get ace gta gcg cag gee gaa gtt aaa ctg cat gag 
Leu Ala Gly Phe Ala Thr Val Ala Gin Ala Glu Val Lys Leu His Glu 



98 



WO 03/102183 ' ' 1 rci/JFUJ/o/uus 

6/45 

15, - ' 20 25.' 

• i * 4 

i < t 

tea ggg cct ggg' 'ctg gta agg cct ggg act tea gtg .aag ata tec tgc 146 
Ser Gly Pro GlyLeu Val Arg Pro Gly Thr Ser Val Lys He Ser Cys 

.30..' 35 ' 40 

' * I 

1 " 

aag get tct'ggc .tac ace. ttc act aac tac tgg' eta ggt tgg gta aag 194 
Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Trp Leu Gly Trp Val Lys 
45 50 55 , 

cag agg cct gga cat gga ctt gag tgg att'gga gat att tac cct gga 242 
Gin Arg Pro Gly 'His Gly Leu Glu Trp lie Gly Asp He Tyr Pro Gly 

60 ' . 65 70 . 75 

ggt ggt tat act aac tac aat gag aag ttc aag ggc aag gee aca ctg 290 
Gly Gly, tyr Thr Asn Tyr Asn Glu Lys Phe Lys 'Gly Lys Ala Thr Leu 
80 85 90 

act gca gac aca tec tec age act gee tac atg cag etc agt age ctg 338 
Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met Gin Leu Ser Ser Leu 
95 100 105 

aca tct gag gac tct get gtc tat ttc tgt gca aga ttt tac tac ggt 386 
Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg Phe Tyr Tyr Gly 
110 115 120 



WO 03/102183 FC17JF03/070U5 

7/45 • 

. 1 ► 

i | 

* »• 

agt age tac tgg tac ttc gat gtc tgg ggc caa ggc acc acg gtc acc ' . 434 
Ser' Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gin Gly Thr Thr Val Thr 
125 130 135 

gtc tec tea gca aag acc ,act cct ccg tct gtt tac cct ctg get cct 482 
Val Ser Ser Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro 
140 145 . 150. 155 

ggt tct gcg get cag act aac tct atg gtg act ctg gga tgc ctg gtc 530 

" ■ ' 1 • 

Gly Ser Ala Ala Gin Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val . 

160 ' 165 ' •' 170 • 

aag ggc tat ttc cct gag cca gtg aca gtg acc tgg aac tct gga tec 578 
Lys Gly Tyr Phe Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser 
175 180 185 

• , - • ■ 

ctg tec age ggt gtg cac acc ttc cca get gtc ctg caa tct gac etc 626 
Leu Ser Ser Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Asp Leu 
190 195 200 

tac act ctg age age tea gtg act gtc ccc tec age acc tgg ccc age 674 
Tyr Thr Leu Ser Ser Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser 
205 210 215 



gag acc gtc acc tgc aac gtt gec cac ccg get tct age acc aaa gtt 
Glu Thr Val Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val 



722 



WO 03/102183 ' PCT/JF0,3/07005 

8/45 ; ' 



220 ', '„' 225 230 ' 235 



gac aag aaa atd gta ccg cgc gac tgc taaccgtagt aagaaaaact .769 
Asp Lys Lys lie. Val Pro Arg Asp Cys 

.. , . 240 . • 

tagggtgaaa gttcatcgcg gccgtacggc c atg aaa caa age act att gca 821 

Met. Lys Gin Ser Thr lie Ala 

245 '• , 250 

ctg gca etc tta ccg tta ctg ttt acc cct gtg aca aaa gec gac ate 869 
Leu Ala Leu Leu' Pro Leu Leu Phe Thr Pro Val Thr Lys Ala Asp lie 
* 255 260 265 

gag etc acc cag tct cca gca ate atg, get gca tct gtg gga gaa act 917 
Glu Leu Thr Gin Ser Pro Ala He Met Ala Ala'Ser Val Gly Glu Thr 
270 - 275 280 

gtc acc ate aca tgt gga gca agt gag aat att tac ggt get tta aat 965 
Val Thr He Thr Cys Gly Ala Ser Glu Asn lie Tyr Gly Ala Leu Asn 
285 290 295 

tgg tat cag egg aaa cag gga aaa tct cct cag etc ctg ate tat ggt 1013 
Trp Tyr Gin Arg Lys Gin Gly Lys Ser Pro Gin Leu Leu He Tyr Gly 
300 305 310 315 



WU 03/102183 FCT/JF03/07005 

9/45 ' 

' *• . ... 

'■ > 

gca acc aac ttg gca gat ggc atg tea tcg.agg' ttc agt ggc agt gga .1061 
Ala Thr Asn Leu Ala Asp Gly Met Ser Ser Arg Phe Ser Gly Ser Gly 
320 325 330 

tct ggt aga cag tat tct etc aag ate agt age ctg cat cct gac gat 1109 
Ser Gly Arg Gin Tyr Ser Leu Lys lie Ser Ser Leu His Pro Asp Asp 
. 335 340 345 

gtt gca acg tat tac tgt caa aat gtg tta. agt act cct egg acg ttc 1157 
Val Ala Thr Tyr Tyr Cys Gin Asn Val Uu Ser Thr Pro Arg Thr Phe 

350 355 ' •'• 360 ... ' 

gga get ggg acc aag etc gag ctg aag cgc get gat get gca ccg act 1205 
Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala' Asp Ala Ala Pro Thr 

365 ■ 370 ' . 375 

gta tec ate ttc cca cca tec agt gag cag tta aca tct gga ggt gee 1253 
Val Ser lie Phe Pro Pro Ser Ser Glu Gin Leu Thr Ser Gly Gly Ala 
380 385 390 395 

tea gtc gtg tgc ttc ttg aac aac ttc tac ccc aaa gac ate aat gtc 1301 
Ser Val Val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp He Asn Val 
400 405 410 



aag tgg aag att gat ggc agt gaa cga caa aat ggc gtc ctg aac agt 
Lys Trp Lys He Asp Gly Ser Glu Arg Gin Asn Gly Val Leu Asn Ser 



1349 



WO 03/102183 ' PCT/JP03/07005 
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» • . . I * • , ' * 

415 " '„' ' 420 425 

.(•_•• • ; 

t 

i * I 

tgg act gat cag 'gac age aaa gac age acc tac agc .atg age age acc 1397 
Trp Thr Asp Glh Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr 

.430.' 435 , ' .440 

etc acg ttg acc aag gac gag tat gaa cga cat aac age tat acc tgt 1445 
Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser Tyr Thr Cys 
445 450 455 , 

gag gec act cac aag aca tea act tea ccc att gtc aag age ttc aac 1493 
Glu Ala Thr His' Lys Thr Ser Thr Ser Pro He Val Lys Ser Phe Asn 
460 '.' 465 470 475 

i 

agg aat gag tgt tagtcegtag taagaaaaac ttagggtgaa agttcatgcg geege 1550 

.'•'»• • • 

Arg Asn Glu Cys 



<210> 10 

<211> 244 

<212> PRT 

<213> Artificial 



<220> 
<223> 



an immunoglobulin IN-1 heavy chain 



WO 03/102183 FC1/JF03/07005 
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<400> 10 

♦ ■ 

Met Lys Lys Thr Ala He Ala lie Ala Val Ala Leu Ala Gly Phe Ala '' 
1 5 10 15 

... • . . (t '. 

. * ■ ■ . ♦ 

Thr Val Ala Gin Ala Glu Val Lys Leu His Gli» Ser Gly Pro Gly Leu 
20 25 30 

Val Arg Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Tyr 

i . - . 
35 40 45 

* i . ■ . i 

Thr Phe Thr Asn Tyr Trp Leu Gly Trp Val Lys Gin Arg Pro Gly His 
50 55 60 

Gly Leu Glu Trp He Gly Asp lie Tyr Pro Gly Gly Gly Tyr Thr Asn 
65 70 75, 80 

Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser 
85 90 95 

Ser Ser Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser 
100 105 110 



Ala Val Tyr Phe Cys Ala Arg Phe Tyr Tyr Gly Ser Ser Tyr Trp Tyr 
115 120 125 



WO 03/102183 ' FC'1/JI'IM/67UU:> 

12/45 

I*' • ' ■ 

Phe Asp Val Trp G\y Gin Gly Thr Thr Val Thr Val Ser Ser Ala Lys 
130 4 135 140 

i • 
Thr Thr Pro Fro. Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gin 

145 .150 i 155 ' 160 

t 

Thr Asn Ser 'Met Val Thr. Leu Gly Cys Leu Val' Lys Gly Tyr Phe Pro 
165 170 175 

i. ' 

Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser, Leu Ser Ser Gly Val . 
180 ' 185 ' 190 

, i , . , 

1 .■-.*'"' 

1 • ' ■ ■ . 

His Thr Phe Pro Ala Val Leu Gin Ser Asp Leu Tyr Thr Leu Ser Ser 
195 200 205 

i 

■ i * . 

Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser 'Glu Thr Val Thr Cys 
210 215 220 

Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys He Val 
225 230 235 240 



Pro Arg Asp Cys 



<210> 11 



WO 03/102183 rcT/Jiro/ovuvs 

13/45 

- it ' 

<211> 235 
<212> PRT 
<213> Artificial 

<220> , ' 

<223> ( an immunoglobulin IN-1 light chain ; 

<400> 11 

Met Lys Gin Ser Thr He Ala Leu Ala Leu Leu. Pro Leu Leu Phe Thr 
1 5 10 15 

i 

* • 'i . • 

Pro Val Thr Lys Ala Asp He* Glu Leu Thr Gin Ser Pro Ala He Met 
20 25 30 

» 

Ala Ala Ser Val Gly Glu Thr Val Thr lie Thr Cys Gly Ala Ser Glu 
35 .40 , 45 

Asn lie Tyr Gly Ala Leu Asn Trp Tyr Gin Arg Lys Gin Gly Lys Ser 
50 55 60 

Pro Gin Leu Leu He Tyr Gly Ala Thr Asn Leu Ala Asp Gly Met Ser 
65 70 75 80 



Ser Arg Phe Ser Gly Ser Gly Ser Gly Arg Gin Tyr Ser Leu Lys He 
85 90 95 



WO03/1021&5 . ■ rCi/JFlWU/UUS 

14/45 

Ser Ser Leu His Pro Asp Asp Val Ala Thr Tyr Tyr Cys Glri Asn Val 
ioo 105 110 

V* . . - ( . 

Leu Ser Thr fro' Arg Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys 

. 115 ' 120 , ' • 125 

■ i 

• 1 

Arg Ala Asp Ala' Ala Pro Thr Val Ser lie Phe Pro Pro Ser Ser Glu 

130 135. 140 , ' • ' 

Gin Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe 

' . ■ ' . ' 

145 . • „!" ,150 1 155 160 

Tyr Pro Lys. Asp lie Asn Val Lys Trp Lys He Asp Gly Ser Glu Arg 
165 170 175 

Gin Asn Gly Val Leu Asn Ser Trp .Thr Asp Gin 'Asp Ser Lys Asp Ser 

• ♦ . . 

180 185 190 

Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu 
195 200 205 

Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser 
210 215 220 



Pro He Val Lys Ser Phe Asn Arg Asn Glu Cys 
225 230 235 



WO 03/102183 PCT/JP03/07005 
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<210> 12 
<211> 68 

<212> DNA ' , i 

■ .1 • 

<213> Artificial 
<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 12 • <:'■ 

cggaattcgc ggccgccgta cggccatgaa aaagacagct atcgcgattg cagtggcact 60 

ggctggtt ' 68 

<210> 13 

<211> 70 

<212> DNA 

<213> Artificial 



<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



<400> 13 

tgcagtggca ctggctggtt tcgctaccgt agcgcaggcc gaagttaaac tgcatgagtc 



60 



WO 03/102183 ' PCT/JP03/07005 

16/45 

r * * i • 

* •..»'• . . ' 

• ♦ • » • 

.i / ' » 

agggcctggg 70 

... . 1 

i * ' 

i •» . ■ • i 

<210> .14 

♦ 

<211> 70 , 

<212> DNa' . .' ' . *•'*"«• 

<213> Artificial , . • • '■ 

<220> 

. <223> a synthetic oligonucleotide for constructing a Fab gene fragment 

. » 

! • • i . . 

i ■ • - 

<400> 14 

tgcatgagtc agggcctggg ctggtaaggc ctgggacttc agtgaagata tcctgcaagg 60 

' ' ' • 

cttctggcta • 70 

<210> 15 

<211> 60 

<212> DNA 

<213> Artificial 



<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



WO 03/102183 rirr/Jl'UJ/UVtMft 

17/45 

1 * • 

<400> 15 

actgcagaca catcctccag cactgcctac atgcagctca gtagcctgac atctgaggac 60 

<210> 16 i 
<211> 60 
<212> , DNA 

<213> Artificial ... 
<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 16 

gtagcctgac atctgaggac tctgctgtct atttctgtgc'aagattttac tacggtagta 60 

<210> 17 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



<400> 17 

aagattttac tacggtagta gctactggta cttcgatgtc tggggccaag gcaccacggt 



60 



WO 03/102183 



FC1/JF03/07005 



18/45 



. • • 



<210> 18 

<211> 60 ' , 

<212> DNA , '. 

<213> Artificial 



<220> 



<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 18 . ' ■ ' ' 

cgggatccct gtccagcggt gtgcacacct tcccagctgt cctgcaatct gacctctaca 60 



<210> 19 * 

<211> ,70 ■ 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



<400> 19 

cctgcaatct gacctctaca ctctgagcag ctcagtgact gtcccctcca gcacctggcc 60 



cagcgagacc 



70 



WO 03/102183 FC1/J1M3/070U5 

19/45 

' '• * i* i • ' 



<210> 20 
<211> 70 

<212> DNA , : 1 

. • • ■■■(■• . 1 . i. 

<213> Artificial 



<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

i . 

i 

' "I . ' 

<400> 20 

gcacctggcc cagcgagacc gtcacctgca acgttgccca cccggcttct agcaccaaag 60 



ttgacaagaa 



70 



<210> 21 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



<400> 21 

gccgacatcg agctcaccca gtctccagca atcatggctg catctgtggg agaaactgtc 



60 



WO 03/102183 ' FC1/JK03/070U3 

20/45 



1 1 



accatcacat * 70 



<210> 22 .' ' 



<211> 70 
<212> DNA ' . ' 
<213> Artificial 



<220> 

' ■ ' ■ t 

<223> a synthetic' oligonucleotide for constructing a Fab^gene fragment 

. ■ » 

■ ■'.•* • • / 

<400> 22 

agaaactgtc accatcacat gtggagcaag tgagaatatt tacggtgctt taaattggta 60 

t 

tcagcggaaa . 1 . 70 



<210> 23 

<211> 70 

<212> DNA 

<213> Artificial 



<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



WO 03/102183 PCT/JP03/07005 

21/45 

1 . ... 

<400> 23 

ta'aattggta tcagcggaaa cagggaaaat ctcctcagct cctgatctat ggtgcaacca 60 

acttggcaga 70 

' ' i . 

<210> . 24 
<211> 72 
<212> DNA 
<213> Artificial 

' ■ ' - "• • ' 

t ' 

' ! . » " 

<220> .. ': ' 

<223> a synthetic oligonucleotide for constructing a Fab gene, fragment 

• i .- - 

<400> 24 

accgctcgag ctgaagcgcg ctgatgctgc accgactgta tccatcttcc caccatccag 60 
tgagcagtta ac 72 

<210> 25 

<211> 70 

<212> DNA 

<213> Artificial 



<220> 



WO 03/102183 



PCT/JP03/07005 



22/45 



<223> a synthetic' oligonucleotide for constructing a Fab gene fragment 



<400> 25 

ccatccagtg agcagttaac atctggaggt gcctcagtcg tgtgcttctt gaacaacttc 



60 



taccccaaag, 

. i ' ■ i 



70 



<210> 26 

<211> 70 , .. . 

<212> DNA ' 

<213> Artificial 

<220> . 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 26 

gaacaacttc taccccaaag acatcaatgt caagtggaag attgatggca gtgaacgaca 60 



aaatggcgtc 



70 



<210> 27 

<211> 79 

<212> DNA 

<213> Artificial 



WO 03/102183 rcr/jruj/uvood 

23/45 

• •• .... . ' . 



<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 27 : i 

caagagcttc aacaggaatg agtgttagtc cgtagtaaga aaaacttagg gtgaaagttc 60 

•i ; . - * . 

1 ' ■ 

atgcggccgc aagcttggg 79 



<210> 28 ' • 

<2ii> so ' 

<212> DNA 

<213> Artificial ' 
<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 28 

tgaacgacat aacagctata cctgtgaggc cactcacaag acatcaactt cacccattgt 60 
caagagcttc aacaggaatg 80 



<210> 29 
<211> 70 



WO 03/102183 - ' PCT/JF03/07005 

24/45 

• *..♦*• « • 

<212> DNA •; '„'. ' 

•'*.•' • •' ' "■ 

<213> Artificial 

<220> 

• *« i t * 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

. ; • • • 

' ' . • ■ • . ■ 1 ' • 

<400> 29 ' . .' ••' 

gacagcacct acagcatgag cagcaccctc acgttgacca aggacgagta tgaacgacat 60 
aacagctata . . 

<210> 30 

<211> 70 

<212> DNA 

<213> .Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 30 

gtgaacgaca aaatggcgtc ctgaacagtt ggactgatca ggacagcaaa gacagcacct 60 



acagcatgag 



70 



WU 03/102183 rc l/jnw/u /wua 
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<210> 31 

<211> 70 

<212> DNA 

<213> Artificial 

i 

<220> • 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<4oo> 31 

ttactgtcaa aatgtgttaa gtactcctcg gacgttcgga gctgggacca agctcgagcg 60 

i * 

gaagcttggg ' • . 70 



<210> 32 . 

<211> 80 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 32 

atctggtaga cagtattctc tcaagatcag tagcctgcat cctgacgatg ttgcaacgta 60 



ttactgtcaa aatgtgttaa 



80 



WO 03/102183 
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i 



<210> 33 

<211> 70' ", 

<212> DNA 

<213> Artificial 



<220> , . • 1 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 33 ' ' ' ' 

ggtgcaacca acttggcaga tggcatgtca tcgaggUca gtggcagtgg atctggtaga 60 



cagtattctc 



70 



<210> 34 

<211> 70 

<212> DNA 

<213> Artificial 



<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



<400> 34 

gcactattgc actggcactc ttaccgttac tgtttacccc tgtgacaaaa gccgacatcg 



60 



WO 03/102183 PCT/JP03/07005 
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agbtcaccca , ,70 

' .' ' ' • 

<2io> 35 . *; 1 

<211>, 70 : 

<212> DNA 

<213> Artificial 

<220> , • 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 35 

agaaaaactt agggtgaaag ttcatcgcgg ccgtacggcc atgaaacaaa gcactattgc 60 

■ ' i ■ 

i . :' • 

actggcactc ( 70 

<210> 36 

<211> 70 

<212> DNA 

<213> Artificial 



<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



WO 03/102183 1 PLT/JPU3/U7U05 

28/45 .' ' 

• • . ■ • ' • • . 

<400> 36 ; 

} * .; ' ' ' ■ 

agcaccaaag ttgacaagaa aatcgtaccg cgcgactgct aaccgtagta agaaaaactt 60 

• * 
* . 

i 1 ... ' # . 

i ■ * 

agggtgaaag 70 
<210> 37 '* ■, ! . 

<211> 70 ' , . • ' 

<212> DNA 

<213> Artificial, . , , . 

<220> ; ' 

<223> af synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 37 

■ i • 

. ' 1 • . * . " ■ " 

tgactctggg atgcctggtc aagggctatt tccctgagcc 1 agtgacagtg acctggaact 60 

• • • 

ctggatcccg 70 

<210> 38 

<211> 70 

<212> DNA 

<213> Artificial 



<220> 



WO 03/102183 FC1/JF03/07003 

29/45 

' .... 
<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 38 • 

t • • 

gtctgtttac cctctggctc ctggttctgc ggctcagact aactctatgg tgactctggg 60 
atgcctggtc x 7.0 

<210> 39 . ,'. 

<211> 70 

<212> DNA ' 

<213> Artificial ' . 

<220> ' 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 39 

tggggccaag gcaccacggt caccgtctcc tcagcaaaga ccactcctcc gtctgtttac 60 
cctctggctc 70 

<210> 40 

<211> 70 

<212> DNA 

<213> Artificial 



WO 03/102183 ' PCT/JP03/07005 
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r' • * ■ . 

• • • i • 
<220> , 1 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 40 .. . 

gaggtggttd tactaactac aatgagaagt tdaagggcaa ggccacactg actgcagaca 60 ^ 
catcctccag • v . ' 10 

<210> 41 

<211> 70 ' 

<212> DNA 

<213> Artificial 

<220> , ' . 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 41 

aaagcagagg cctggacatg gacttgagtg gattggagat atttaccctg gaggtggtta 60 
tactaactac 70 



<210> 42 
<211> 70 



WO 03/102183 FCT/JF03/070U5 

31/45 

<212>. DNA . 

<213> Artificial , 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 42 

tcctgcaagg cttctggcta caccttcact aactactggc taggttgggt aaagcagagg 60 

cctggacatg 70 

■ t , .i ■ 

. ' ; ' , '■<■'■■ 

<210> 43 
<211> 753 
<212> DNA 

<213> Artificial , 

<220> ' 
<223> an anti-CD28 ScFv antibody gene (SYN205-13) 

<400> 43 

tctagagaca tcgagctcac tcagtctcca gcttctttgg ctgtgtctct agggcagaga 60 

gccaccatct cctgcagagc cagtgagagt gttgaatatt atgtcacaag tttaatgcag 120 

tggtaccagc agaagccagg acagccaccc aaactcctca tctttgctgc atccaacgta 180 



WO 03/102183 ' PCT/JP03/07005 

32/45 . " 



gaatctgggg tccctgccag gtttagtggc agtgggtctg ggacaaactt cagcctcaac 240 



atccatcctg tggacgagga tgatgttgca atgtatttct gtcagcaaag taggaaggtt 300 



ccttacacgt .tcggaggggg gaccaagctg gaaataaaac ggggaggcgg cggttctggc 360 



ggtggcggat caggtggcgg aggctcgcag gtg^taactgc agcagtctgg acctggcctg 420 



gtgacgccct cacagagcct gtccatcact tgtactgtct ; ctgggttttc attaagpgac 480 

• * • ■ 

tatggtgttc actgggttcg ccagtctcca ggacagggac tggagtggct gggagtaata 540 



tgggctggtg gaggcacgaa ttataattcg gctctcatgt ccagaaagag catcagcaaa 600 



gacaactcca agagccaagt tttcttaaaa atgaacagtc tgcaagctga tgacacagcc 660 



gtgtattact gtgccagaga taagggatac tcctattact attctatgga ctactggggc 720 



caagggacca cggtcactgt ctcctcgtct aga 753 



<210> 44 

<211> 247 

<212> PRT 

<213> Artificial 



WO 03/102183 rCTAinW/O /UTO 
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'• . I. , * . 

1 • 

<220> 

♦ 

<223> an anti-CD28 ScFv fragment encoded by SYN205-13 

• ' ' ' ' • . 

<400> 44 , ! ' 

Asp lie Glu Leu Thr Gin Ser Pro Ala Ser Leii Ala Val Ser Leu Gly 

1 5 10 15 

Gin Arg Ala Thr lie Ser Cys Arg Ala Ser Glu, Ser Val Glu Tyr Tyr 

■ * f 
20 25 30 

' - ' - "'i ' . 

■ • • ■ • ■ ' ■ . 

Val Thr Ser Leu Met Gin Trp' Tyr Gin Gin Lys Pro Gly Gin Pro Pro 
35 40 45 

Lys Leu Leu lie Phe Ala Ala Ser Asn Val Glu Ser Gly Val Pro Ala 

50 . 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asn Phe. Ser Leu Asn lie His 
65 70 75 80 

Pro Val Asp Glu Asp Asp Val Ala Met Tyr Phe Cys Gin Gin Ser Arg 
85 90 95 



Lys Val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
100 105 110 



WO 03/102183 ' FCl/Jni3/07005 
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Gly Gly Gly G}y S t er Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gin 
115 120 125 

• I 

' ' • " ' . ' 

Val Lys Leu Gin Gin Ser Gly Pro Gly Leu Val Thr Pro Ser Gin Ser 
130. ' "'. .135 , 140 



Leu Ser lie Thr'Cys Thr Val Ser Gly Phe Ser Leu Ser Asp Tyr Gly 
145 150 . 155 . l'60 



Val His Trp Val Arg Gin Ser Pro Gly Gin Gly . Leu Glu Trp Leu Gly 
• 165 170 1 ; 175 



Val He Trp Ala Gly Gly Gly Thr Asn Tyr Asn Ser Ala Leu Met Ser 
180 185 190 

Arg Ly^ Ser He Ser Lys Asp Asn Ser Lys Ser 'Gin Val Phe Leu Lys 

* 

195 200 205 

Met Asn Ser Leu Gin Ala Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
210 215 220 

Asp Lys Gly Tyr Ser Tyr Tyr Tyr Ser Met Asp Tyr Trp Gly Gin Gly 
225 230 235 240 



Thr Thr Val Thr Val Ser Ser 
245 



wu 03/102183 rcT/jmi/u/oua 
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<210> 45 
<211> 131 

<212> DNA ' 

1 - ,i • . 

; * ' ' ■ . . * 

<213> Artificial 

<220> ' ,. 

<223> a NotI fragmnet containing an EIS sequence in pGEM-4Zcst 

<4oo> 45 ' • ':. " 

•gcggccgcca aagttcaatg gattttcagg tgcagatttt cagcttcctg ctaatcagtg 60 

» • - - ■ 

cctcagtcat aatgtccaga ggatctagac cgtagtaaga aaaacttagg gtgaaagttc 120 

i 

atcgcggccg c 131 

<210> 46 

<211> 22 

<212> PRT 

<213> Mus musculus 

<400> 46 



Met Asp Phe Gin Val Gin He Phe Ser Phe Leu Leu He Ser Ala Ser 



WO 03/102183 ' PCT/JP03/07005 
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: 5',, ,10 -15 



Val lie Met Ser* Arg Gly 
' 20 . 



<210> 47 ' . ' . 

<211> 70 .. ■ ■ . 

<212> DNA , '•• . 

<213> Artificial. 

<220> 

<223> ah synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

i 

<400> .47 •'• . 

• . • ■ - » . 

tctagagaca tcgagctcac tcagtctcca gcttctttgg ctgtgtctct agggcagaga 60 
gccaccatct 70 



<210> 48 

<211> 70 

<212> DNA 

<213> Artificial 
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. ... 

! » 

<220>. 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 48 , 1 

, " ■ ' • • 

agggcagaga gccaccatct cctgcagagc cagtgagagt gttgaatatt atgtcacaag 6P 

i • ■ 
tttaatgcag 70 

■ i ■ 

<210> 49 
<211> 70 
<212> DNA 
<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst , 
gene fragment 

<400> 49 

atgtcacaag tttaatgcag tggtaccagc agaagccagg acagccaccc aaactcctca 60 
tctttgctgc 70 



<210> 50 



WO 03/102183 • FCT/JF03/07005 
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r' ' • ' • . 

• ' . . I ■ « 

<2ii> 70 • ; ' ;,' 

<212> DNA 
<213> Artificial 

l 

<22o> . , 

<223> an- synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment \ 

* ' • • 

<400> 50 

ccttacacgt tcggaggggg gaccaagctg gaaataaaac ggggaggcgg cggttc.tggc 60 
ggtggcggat 70 

<210> 51 

<211> ,7o' • • 

" . . . • ♦ ■ 

<212> DNA 
<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti~CD28cst 
gene fragment 

<400> 51 

cggttctggc ggtggcggat caggtggcgg aggctcgcag gtgaaactgc agcagtctgg 60 



WO 03/102183 FC1/JF03/07005 
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' ... 

: f . 

acctggcctg .70 



i 



<210> 52 

<211> 70 

<212>, DNA 

<213> Artificial 



<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 

* ■ *i • 

gene fragment 

<400> 52 

agcagtctgg acctggcctg gtgacgccct cacagagcct gtccatcact tgtactgtct 60 

i 

ctgggttttc , 70 



<210> 53 

<211> 70 

<212> DNA 

<213> Artificial 



<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 



WO 03/102183 



KCT/JMW/U7UU5 



40/45 



' . . » 



<400> 53 

gacaactcca agagcbaagt tttcttaaaa. atgaacagtc tgcaagctga tgacacagcc 



.60 



gtgtattact 



70 



<210> 54 , . ■ '. ' 

<211> 70 , ■' ' 

<212> DNA .. . 

<213> Artificial ' . 

t ' . • ■ 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

' . • •• ' ' 

<400> 54 

tgacacagcc gtgtattact gtgccagaga taagggatac tcctattact attctatgga 60 



ctactggggc 



70 



<210> 55 

<211> 53 

<212> DNA 

<213> Artificial 



WO 03/102183 FCT/JFtW/U/UUa 
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' ■' .... ' 



<220> , 
<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

'. ■ • • • • . , 

<400> , 55 • . ; 

tctagacgag gagacagtga ccgtggtccc • ttggccccag '.tagtccatag aat 53 



<210> 56 , 

<2ii> 70 ' : • 

<212> DNA ' 
<213> Artificial 

<220> • 

<223> an synthetic oligonucleotide for constructing an anti~CD28cst 
gene fragment . 

<400> 56 

acttggctct tggagttgtc tttgctgatg ctctttctgg acatgagagc cgaattataa 60 
ttcgtgcctc .70 



<210> 57 
<211> 70 



WO 03/102183 1 fCl/Jl^J/O/UOS 

42/45 • • 



<212> DNA • ; " '„' 
<213> Artificial 

l I 

I . 

<220> ' \; ■' ; • 

" » • * . • ■ . • i 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gen$ fragment 



<4oo> 57 

cgaattataa, ttcgtgcctc caccagccca tattactccc agcc^ctcca gtccctgtcc 60 



tggagactgg ' ■ 70 



<210> 58 
<211> 70 
<212> ,DNA 

t * • 

<213> Artificial 
<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 58 

gtccctgtcc tggagactgg cgaacccagt gaacaccata gtcgcttaat gaaaacccag 60 



agacagtaca 



70 
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...» 

« i 

• i, . 
1 

<210> 59 
<211> 70 

<212> DNA . ; ' 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 

t ■ ' 

gene fragment 

* 'i • 

i 

<400> 59 

ccccctccga acgtgtaagg aaccttccta ctttgctgac agaaatacat tgcaacatca 60 
tcctcgtcca 70 

♦ • 

<210> 60 
<211> 70 
<212> DNA 
<213> Artificial 



<220> 
<223> 



an synthetic oligonucleotide for constructing an anti~CD28cst 
gene fragment 



WO 03/102183 ' FCT/JP03/07UU5 
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r • * ♦ ' . 

' * , , i * * . • 

<4oo> 60 ; 

tgcaacatca tcctcgtcca caggatggat gttgaggctg aagtttgtcc cagacccact 60 

• • ♦ 

gccactaaac 1 • ; 70 

i 

<210> 61 ' . !. , . 1 

<211> 70 , 
<212> DNA. ' ' '•■ , 

<213> Artificial, , 

. ..!'" ,. • " • ■' ' *• 

<220> 

• " • 

<223> ah synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> ,61 

cagacccact gccactaaac ctggcaggga ccccagattc tacgttggat gcagcaaaga 60 
tgaggagttt 70 

<210> 62 

<211> 22 

<212> DNA 

<213> Artificial 



7<f< 



WO 03/102183 



45/45 



<220> 

<223> a synthetic primer F6 



PCT/JP03/07005 



<400> 62 

acaagagaaa aaacatgtat gg 



22 



<210> 63 

<211> 23 

<212> DNA 

<213> Artificial 

. . • t 

I 

<220> 

<223> a synthetic primer R199 



<400> 63 

gataacagca cctcctcccg act 



,23 



INTERNATIONAL SEARCH REPORT 



International application No. > 

PCT/JPQ3/07005 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C12N15/.09', 7/00, A61K35/76, 39/395, 48/00, A61P19/08, 
25/00, 37/06, 43/00, C07K16/18 ,. 16/28 , C12P21/02 

According to Intematiojial Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C12N15/09', 7/00, A61K35/76, ,39/395, , 48/00, A61P19/08, 
25/00, 37/06,. 43/00, C07K16/18, 16/28, C12P21/02 



Documentation searched other; than minimum, documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
PubMed, BIOSI&/W.P1 (DIALOG) • ' , • 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropHatc, of the relevant passages 



Relevant to claim No. 



Li HO, et al. ,.A cytoplasmic RNA yectpr derived 
from nontransmissible Sendai viru^ with efficient 
gene transfer and expression., J.Virol., 2000 
July, 

Vol.74, No. 14, pages 6564 to 6569 

Masaki I. et al., Angiogenic gene therapy for . 
experimental critical limb ischemia: acceleration 
of limb loss by overexpression of vascular 
endothelial growth factor 165 but not of 
fibroblast growth factor-2 . , Circ.Res., 17 May, 
2002 (17.05.02), Vol.90, No. 9,, pages 966 to 973 



1-15,20-23 



1-15,20-23 



pT| Further documents are listed in the continuation of Box C. □ See patent family annex. 



* Special categories of cited documents: T 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 
date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other *Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later m &* 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
01 September, 2003 (01.09.03) 



Date of mailing of the international search report 

16 September, 2003 (16.09.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No.. 

PCT/JP03/07005 



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 1 



Category* 



Citation of document, with indication, where appropriate, pf the relevant passages 



Relevant to claim No. 



Inouye RT. et al., Potent inhibition of human 
immunodeficiency virus type 1 in. primary T cells 
and alveolar macrophages by a combination anti- • 
Rev strategy delivered in an adeno-associated 
virus vector., J.Virol., 1997 May, Vol.71, No. 5, 
pages 4071 to 4078 

Liang XH. et al . , Expression of a biologically 
active antiviral antibody using ai aindbis virus 
vector system., Mol. Immunol . , 1997 August- 
September, Vol.34, No. 12-13, pages 907' to 917 

MORIMOTO, K. et al., High level expression of 
a human rabies virus-neutralizing monoclonal 
antibody by a rhabdovirus -based Sector., J. 
Immunol. Methods. , 01 June, 2001 (01 : 06. 01), 
Vol.252, No. 1-2, pages 199 to 206, 

Brosamle C, et al., Regeneration of lesioned 
corticospinal tract fibers in the adult rat 
induced by a recombinant, humanized IN-i 
antibody fragment., J.Neurosci..,, 01 November, 
2000 (01.11.00), Vol.20, No. 21, pages 8061 to 
8068 

Yu XZ. et al . , CD28-fepecif ic antibody prevents 
graf t-versus-host disease in mice., J. Immunol., 
01 May, 2000 (01.05.00), Vol.164, No. 9, pages 
4564 to 4568 



1-15,20-23 



1 ♦ 



1-15,20-23 



1-15,20-23 



7,8 



6,9-13,21-23 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



- INTERNATIONAL SEARCH REPORT 


International application No.* 




PCT/JP03/07005 



Box 1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

• ' i 

1. [V] ClaimsNos.: 16-19 

•because they relate to subject matter not required to be searched by this Authority, namely: 
Claims 16 to 19 pertain to methods for treatment of the human body by 
therapy. 



i 

2., □ ClaimsNos.: 

because they relate to parts of the international application that do not comply with the prescribed .requirements to such an 
extent that no meaningful international search can be carried out^ specifically: 



1 ' ' 

3. | — | ClaimsNos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lack! ng (Con tinua don of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 ; r— ] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. ' ' 

2. r— | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3, As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. r^j No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest □ The additional search fees were accompanied by the applicant's protest. 

| — | No protest accompanied the payment of additional search fees. 



Paw Pn7ISA/?in rfnnntinuatinn of first sheet (\W CJulv 1998> 



|g^mS#^ fCT/JP0'3/07O05 



Int CI' C12N 15/09. 7/00, A61K 35/76. 39/395, '48/00, A61P 19/08, 25/00. 37/06, 43/00. 
C07K 16/18. 16/28. C12P 21/02 



m&z'ir^tzm*mm (mmm^m (ipoi 



Int CI' C12N 15/09, 7/00.', A61K 35/76. 39/395. 48/00, A61P 19/08, 25/00. 37/06, 43/00, 
C07K 16/18. 16/28. C12P 21/02 



PubMed. BIOSIS/WPI (DIALOG) 



mm-rz , 



Li HQi et al. ', A cytoplasmic RNA vector derived from 
nontransmissible Sendai virus with efficient gene transfer 
and expression. , 

J Virol. 2000 Jul, vol. 74, no. 14, p. 6564-6569. 

Masaki I, et al. , Angiogenic gene therapy for experimental 
critical limb ischemia: acceleration of limb loss by 
overexpression of vascular endothelial growth factor 165 but 
not of fibroblast growth factor-2. , 
Circ Res. 2002 May 17, vol.90, no. 9, p.'966-973. 



1-15, 20-23 



1-15, 20-23 



rEj m&tamBmommtitntftfrthziK m®mma 

xm m&zn-f) 
roj amttzwfrs m^^R-tixm 



*>B<Dmz4&ztiitxm 

rxj m\z.mm<nhzXW<-Qi>ix> %&x&we&m 
fYj #^KJiOfc5^i»-CfcoT, %®x&tm<Diu 

r&j m-'<7 L i>'h7 7s. , )-xi$. 



0 1. 0 9. 0 3 



B*BWfif (ISA/JP) 
f?<£#^l 00-89 1 5 
mmS&=fttfflE®#ll§ETS 4#3# 



4B 



9 3 5 8 



03-3581-110 1 PliU 3448 



««PCT/ISA/2 10 (1 9 98¥7£) 



S^tbgS-f- PCT/J P 0.3/070 0 5 



.c (m) 



' Y 



Inouye RT, et al. , Potent inhibition of .human 
immunodeficiency virus type l in primary T cells and 
alveolar macrophages by a combination anti-Rev strategy 
delivered in an adeno'-associated virus vector. , 
J Virol. 1997 May, vol. 71, no. 5, p. 4071-4078. 

Liang XH, et al. , Expression of a biologically active 
antiviral antibody using a sindbis virus vector system., ' 
Mol Immunol. 1997 Aug-Sep, vol. 34, nd. 12-13, p. 907-917. . . 

Morimoto K, et al. , High level expression of a human rabies 
virus-neutralizing monoclonal antibody, by a: 
rhabdovirus-based vector. , 1 

J Immunol Methods. 2001 Jun 1, vol.252, no. 1-2, . p. 199-206. 

Brosamle C, et a 1. , Regeneration of ( lesioned corticospinal 
tract fibers in the adult rat induced by a recombinant, 
humanized IN-1 antibody fragment. , , 
J Neurosci. 2000 Nov 1, vol.20, no. 21, p. 8061-8068. 

Yu XZ, et al. , CD28~specific antibody prevents 

graft -versus-host disease in mice., 

J Immunol. 2000 May 1, vol. 164, no. 9, p. 4564-4568. 



1-15, 20-23 



1-15, 2Q-23 



1-15, 20-23 



7,8 



6, 9-13, 21-23 



«!5*:pct/ 



ISA/2 10 (f2^-^t) (19'98¥7£) 



'SIRUM? PCT/J P 03/0 7 0 0 5 



mm8&%zm. (PGTi 7 &(2) (a)) rofc£K«fc»K i©HBSME«e»*ft©aSk:j:9M*©lfill©-afcov»T^ 



3. □ gg*<DgSffl , • ft, %jS§g^Og5a^feoTPCTMIiJ6.4(a)OS2t:firJtg3^i§W^ 



'l • 



1. □ wsA^si^iisp^g^^^-r^T^p^rtic^.L^roT. roBRstME««a« -r^xom&^mtem*. 



2. □ iisnisiE^)isf?rs*-r5*Tt^<, t^x<Dm&^mt£$i$.<Dmmk^xffi&tzzb&-?%tt<D^ ia 



4. □ mmA&&&tMm&^&®zmmft\z.tottL*fr^it<DT*. ^<ommwi&m%i*. m*<Di&m<Dmmz.mffi 



t£itPCT/I SA/2 1 0 (»l^-5?OlHil (1) ) (1 9 9 8^7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
I^FADED TEXT OR DRAWING 
□(blurred OR ILLEGIBLE TEXT OR DRAWING 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

g/lines or marks on original document 
Q(rEFERENCE(S) OR EXHIBIT(S) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



